
































































The world's first era In signal processing and 
numerical calculations—for prod- 
non-Von Neumann type ucts such as digital filters, 
microprocessor makes it TOO ae eS: fag Hast 
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magine a single chip that The NEC pPD7281D 
srunches tremendous volumes Image Pipe- 
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This microprocessor spins 
3 512 x 512-pixel binary image in 
1.4seconds* and doesa3~x3 
masking on a 512 x 512-pixel gray 
scale image in 2.9 seconds”*. 
“xecution time can be cut 
almost linearly by forming 
14 multiprocessor system. 
Super-speed and drastic 
1ardware cost/size 
-eductions enable this 
VLSI to give image 
-ecognition systems, 
facsimiles, copiers 
and other office 
yutomation equip- 
nent attractive 
1ew features. 
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TANTALIZING FEATURES. 


[Flexible 5-block circular 
pipeline architecture 
with independent data- 
driven computation. 
[Separate input/ 
output buses. 
[JOn-chip 16 x 16- 
bit multiplier. 





lo Host 






(1200 ns* 
pipeline 
cycle for all 
operations. 
L132 PU instruc- 
tions, including 
barrel shift, bit 
operation and bit 
check. L]Easy multi- 
processor system 
formation. L]Support- 
ing LSI available soon to 
interface the pPD7281D 
with host processor and 
memory. L]Easy software 
development with flow 
graph, functional assembler 
and software simulator. 


*Target figures. 





NEC Electronics Inc. 
401 Ellis Street, Mountain View, CA 94043. 
Tel: 415-960-6000. TWX: 910-379-6985. 





NEC Electronics (Germany) GmbH 
Tel:0211-650302. Telex:8587419 NEC D. 





NEC Electronics (UK) Limited 
Tel:0698-732-221. Telex:777565 NEC UKG. 





NEC Electronics (France) S.A. 
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Tokyo, Japan 


Teradyne Laser Systems. 
Cutting cost through thick and thin. 





At Teradyne, we're committed to cutting the cost of 
thick and thin film laser trimming. To cutting your cost of 
trimming hybrids, R-networks, monolithic circuits, and 
repairing memories—actively and passively. 

And were fulfilling that commitment in Teradyne's 
traditional manner—through innovation. 

Teradyne has a long history of introducing industry 
firsts. Such as galvanometer beam positioning. Automatic 
substrate handling. High powered lasers. Automatic Trim- 
Setter. Automatic Trim Control. And a host of others. 

These innovations contribute to the cost-effectiveness 
of all of our equipment, including the W419 and W421 Pas- 
sive Laser Trim Systems. And reduce labor costs, as well, 
by lowering the skill level required to operate them. 

Our history of innovation has already given Teradyne 
the broadest product line in the industry. 

And by sharing advanced technology among systems 
we have achieved another cost-cutting innovation. Abso- 
lute Accuracy. 

Once calibrated, Absolute Accuracy gives you highly 
consistent beam positioning from system to system, 
increasing setup speed and reliability. Making the W419 
and W421 even more cost-effective. And more reliable. 

Besides expecting innovations from Teradyne, our 
customers expect outstanding service and support. And 
with over 20 technical service centers worldwide, Teradyne 
has more experienced people in more locations than any of 
our competitors. 

So if youre interested in cutting your cost through 
thick and thin, contact your nearest Teradyne sales office 
... Or mail your business card to Teradyne Laser Systems, 
321 Harrison Avenue, Boston, MA 02118. 

But don’t delay. Missing our next innovation could be 
very costly. 






We measure quality, 
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SIEMENS 


Controlling standard industrial motors 


SIPMOS* 
Into sp 


Highly precise driving control used 
to be the reserve of commutator 
motors and elaborate dc drives. 





Now you can implement open-loop 
and closed-loop control systems 
with SIPMOS® power transistors that 
offer you solutions with enhanced 
economics: 


Sensitive speed-regulated 
asynchronous motors 

no longer need be wishful thinking. 
The advantages for drive appli- 
cations of all kinds and on all scales 
are quite obvious: 
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@ no more elaborate dc converters 
@ an extensive range of inexpen- 
sive, standard industrial motors 
@ motors without commutators 
live longer. 


All in all another impressive example 
of innovative solutions optimally 
implemented with SIPMOS 
components. 


You can obtain more information 
about SIPMOS components by 
writing to Siemens AG, | 
Infoservice/B 8425, Postfach 156, 
D-8510 Furth, West Germany and 
simply quoting »SIPMOS<«. 


*SIPMOS —- 

Siemens Power MOS 

is the power-semiconductor 
technology that sets standards. 


The newly developed FREDFET 
power transistors include a fast 
reverse diode and thus fulfil one 


of the major requirements for 
uncomplicated free-wheeling in 
the control of asynchronous 
motors. 

Especially suitable for such appli- 
cations are the BUZ 2...SIPMOS 
device families. 





B 8425.101 





When it comes to ensuring optimum products in six rapidly expanding 
quality and performance across a electronics markets: computers, 
complete range of electronics factory automation, test and 
applications, no-one offersabetter measurement, medical electronics, 
range of logic analysers, digitaland defence electronics, electronic 
analogue recorders and digital components and materials 

storage oscilloscopes than Gould, including semiconductors — if it's 
like the 4030 pictured right— but important to Europe, then its 


this is just one of our activities in crucial to Gould. 
the electronics field. 

Interested enough to find out more? 
In Europe, as in the rest of the Write to Gould, Department P3, 
world, Gould is concentrating its Raynham Road, Bishops Stortford, 
inter-related technologies and Hertfordshire, CM23 5PF, England. 
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_ $100,000 
GUARANTEED 
TRADE-IN 











“ 


TRADE THIS GET THIS 





Tired of waiting for DEC’s promises? 
Now ELXSI will guarantee a $100,000 trade-in for your VAX 11/780 system* 
when you move up to the ELXSI System 6400. A one-CPU ELXSI system offers 4 to 8 times 
the performance of your VAX 11/780, with single cabinet expansion to 5 CPUs 
and over 20 times the performance of your VAX 11/780. 


Plus the ELXSI System 6400 has a true native port of Unix System V, not an emulation, 
with a unique combination of Berkeley enhancements. 


The ELXSI System 6400. Unmatched performance, deliverable now, and the potential for future expansion. 
Add to this a $100,000 trade-in of your VAX 11/780. Why wait? 
Call ELXSI today—sales offices in most major cities. 


* See your ELXSI sales representative for the VAX 11/780 minimum configuration required for trade-in 
and exact details of the offer. Offer limited to the first 50 customers. 


ELXSI 


ELXSI, 2334 Lundy Place, San Jose, California 95131 
408/942-1111, Telex 172-320. 


VAX is a trademark of Digital Equipment Corporation. UNIX is a trademark of Bell Laboratories. 
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There are quite a 
few other advantages, 
too. 

For instance, you 
won’t need special 
wiring or additional 
power supplies to 
- simultaneously test 

me 8 6oTTL, MOS, CMOS, 
and ECL logic, as well as mixed 
analog/digital signals. Inde- 
pendently programmable 
driver/receiver cards let you do 
it all in one pass. 

You'll get unparalleled analog 





Now you can. : 

Introducing the Zehntel 860. 

It can test a board as big as 
this ad. Or bigger. 

One with up to 2480 densely 
packed pins. Analog and digital 


signals. And mixed logic. 

All with the ease and accu- 
racy ofanon-multiplexed ¥&, 
system. 

You see, unlike multiplex- 
ed testers, the 860 has one 
driver/sensor for each pin. 

Which means there’s a 
single path to every test point. 
So there’s no chance of 
degrading your signal or mis- 
reading results. 


Up to 2480 pins give you faster throughput 
on large, dense, complex boards. 
test accuracy—even on the most 
complex configurations. Because 
the 860 automatically compen- 
sates for changes in temperature, 
time, and drift with its proprie- 
tary Active Guard" circuitry. 
Plus, you can create digital test 
programs with enormous pattern 
sequences. While using a mini- 
mum of pin memory. With 
Zehntel’s universal LSI/VLSI 
emulator, DATA DIRECTOR® 





Discrete (non-multiplexed) hybrid archi- 
tecture provides faster start-up and more 
accurate results. 


A single path is also easier to 
fixture. had faster to program 
and debug. No matter how many 
points you’re testing. 


DATA DIRECTOR is a registered trademark of Zehntel Automation Systems. Zehntel 860, Active Guard, TestQA and Auditor are 
trademarks of Zehntel Automation Systems. Zehntel is a registered trademark of Zehntel, Inc. UNIX is a trademark of Bell 
Laboratories. Ethernet is a registered trademark of Xerox Corporation. Copyright 1984, Zehntel Automation Systems. 
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The programmer workstation —with easy- 
to-access control panel—is at a comforta- 


ble desktop height. 


And, of course, the 860 lets you 
take full advantage of Zehntel’s 
programming and management 
software. Like TestQA” For 
validating your test programs. 

Or Auditor.” For analyzing 

test results to track design 

and production problems. 

Best of all, we’ve made 

sure that the 860 will integrate 
with other standard automation 
systems in your factory —includ- 
ing current Zehntel systems. 
It's UNIX based. And uses both 
RS-232-C and Ethernet® ports. 

We'll even help you size up 
your particular situation. 

Just call our 800-HLP-TEAM 
hotline. We’re ready to help you 
make it big. 

Zehntel Automation Systems, 2625 Shade- 


lands Drive, Walnut Creek, CA 94598 
(415) 932-6900, TWX 910/385-6300. 


Zehntel’ 
Automation Sustems 
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K105. The micro- 

processor analyzer. 
Provides the speed and 
width you need. Plus hard- 
ware/software integration 
tools. Noise margin analysis 
and tolerance compare. 
Sophisticated triggering 
and microprocessor 
disassemblers. 





K500. The analyzer 

that’s faster than the 
system you're designing. 
Races along at SOOMHz! 
For very high speed main- 
frame logic design. 





K205. Our newest. 

With Auto Save and 
Tolerance Compare functions. 
Plus more than enough 
100MHz channels for in-depth 
analysis of discrete logic. 





K100/T12. The industry 

standard general pur- 
pose analyzer, now with 112 
remote communicator. Allows 
off-site remote diagnostics. 


Gould Inc., 

Design & Test Systems 

4650 Old Ironsides Drive 

Santa Clara, CA 95054-1279 
Call toll-free (800) 538-9320. 

In California, call (800) 662-9231. 
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CUT BY FCC, 


PAY PHONES 


FIGHT TO FLY 


Washington 
Aves Inc., the company that 
wants to put pay phones on the 
nation’s airliners, now must turn to 
advanced communications—shared 
satellite or terrestrial channels—to 
transform its current experimental 
setup into a permanent service. 
The Oak Brook, IIl., firm has been 
operating an air-to-ground voice ser- 
vice since mid-October on 4 MHz of 
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paired spectrum, 944 to 947 MHz 
and 899 to 901 MHz, under an ex- 
perimental license. It currently has a 
total of 22 phone-equipped planes in 
the air spread across six commercial 
airlines. In late November, however, 
the Federal Communications Com- 
mission announced its finding that 
the service “is in the nature of a 
luxury,” likely to be used by only a 


AROUND 
THE 
WORLD 
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miniscule proportion of the flying 
public. Although the FCC extended 
Airfone’s license to Dec. 1, 1985, the 
commission at the same time decided 
to allocate the frequencies to two 
other groups—TV broadcasters and 
private land-mobile users [Electron- 
icsWeek, Dec. 3, 1984, p. 8]. 
Nonetheless, Airfone does have a 
reasonable chance of winning FCC 
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SCIENCE “SCOPE 


Radar and sonar video signals can now be displayed without fading, thanks to a newly developed video © 


image processor. The device converts analog images into digital format so those images can be stored 
and displayed continuously on a standard television monitor. In addition, images can be shown on 
remote monitors and be recorded on videotape. The Hughes Aircraft Company processor, using 
digital storage, offers greater versatility and a wider range of information than analog circuitry. Digital 
storage allows considerably more flexibility in retaining and updating tight images than previously 
available using analog circuitry. The processed digital image resembles a conventional TV picture and 
can be seen in ambient light, eliminating the need for a darkened room. 


Weather satellites help airlines save $700 million in fuel bills, thanks to timely pictures and other 


data. Meteorologists who plan trips for airlines use satellite information to find efficient travel routes. 
For example, normally the route between Los Angeles and Hawaii is about 2,300 miles. In case of a 
headwind, the airline will select an alternate route. Even though the new route may be 2,500 miles 
long, better flying conditions could save the airline $1,500 in fuel. The latest three spacecraft in the 
Geostationary Operational Environmental Satellite (GOES) system were built by Hughes. The sensing 
devices, which provide the daytime and nighttime pictures shown on TV and printed 1 in newspapers, 
were built by a Hughes subsidiary, the Santa Barbara Research Center. 


Thermoelectric cooling has made a hand-held infrared viewer more convenient and more economical. 


The Hughes Probeye™ infrared viewer, originally equipped with argon gas cooling, now comes in an 
all-electric model. The new version weighs 1.2 pounds less and makes sustained use easier and less 
tiring. The Probeye viewer sees heat the way a camera sees light, converting it instantly into an image 
seen through an eyepiece. The viewer is used to spot heat maintenance problems and energy losses in 
industrial and commercial applications. 


The first attempt to sample the atmosphere of an outer planet, NASA’s Project Galileo will journey 750 


million miles to Jupiter this decade. The mission will consist of two spacecraft, an orbiter and a 
Hughes-built probe. Six instruments inside the probe’s descent module will assess the structure and 
composition of the atmosphere, determine the location and structure of clouds, calibrate a precise ratio 
of hydrogen and helium, and measure lightning, radio emission, and energy absorption. The probe will 
transmit data to the orbiter for relay to Earth. Project Galileo will be the first interplanetary vehicle 
launched from the space shuttle. The launch is set for May 1986 and arrival for August 1988. Four 
Hughes-built probes explored the atmosphere of Venus in 1978. 


Hughes needs engineers, scientists, and programmers to design and build advanced airborne and 


spaceborne radar systems, including data links, electronic warfare systems, and display systems. We 
need systems analysts (communications and control theory, signal processing, applied mathematics), 
microwave specialists (antenna, receivers, transmitters, data processors), circuit designers (analog, 
digital, RF/IF), scientific programmers, mechanical designers, and systems and test engineers. Send 
your resume to Engineering Employment, Dept. S3, Hughes Radar Systems Group, P.O. Box 92426, 
Los Angeles, CA 90009. Equal opportunity employer. U.S. citizenship required. 


For more information write to: P.O. Box 11205, Dept. 64-9, Marina del Rey, CA 90295 


HUGHES 
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figure represents 748,000 devices 
networked together, Snell says. 

“There are a tremendous number 
of personal computers out there,” ob- 
serves Micheal Killen, president of 
Strategic Inc., a Cupertino, Calif., 
market research firm. ‘Everybody 
who wants to interface with, and be 
part of, the IBM world will have to 
develop products” to connect with 
PC Network. 

Big Blue approves. “IBM has al- 
ways wanted an open architecture 
[for the PC and now PC Network],” 
Sytek’s Pinsky points out, adding 
that IBM supports the decision. A 
spokesman for IBM’s Entry Systems 
Division in Boca Raton, Fla., which 
is responsible for the PC and PC 
Network, agrees with Pinsky’s state- 
ment. ““We’ve said all along that the 
Sytek protocols would be available to 
designers to license. This [the Sytek 
decision] is nothing we didn’t ex- 
pect,” the spokesman said. 

The very fact that IBM is pursu- 
ing an open architecture with the 
network—just as it pursued an open 
architecture with the PC—is the 
main reason market watchers expect 
IBM to dominate the LAN market 
for personal computers. George F. 
Colony, president of Forrester Re- 
search Inc., an office automation re- 
search firm in Cambridge, Mass., 
thinks the PC Network “will domi- 
nate the market’? even though it’s 
“not a terrific system.” The research- 
er says IBM will now offer “the stan- 
dard work station supported by the 
standard network”: the PC on PC 
Network. “‘That’s very potent, very 
tough competition,” he notes. 

As Colony sees it, PC Network 
will enable applications developers to 


create applications software that in- 
terfaces with the network. “Within 9 
to 12 months, we’ll see independent 
software vendors offering new kinds 
of distributed software using the net- 
work,” he says. In addition, Colony 
believes major third-party vendors— 
such as DEC, Data General, Wang, 
and “a number of other personal 
computer vendors’’—will support the 
network. 

All of this could spell trouble for 
some vendors of alternative LAN 
technologies and products. The main 
LAN now in the market is Ethernet, 
a 10-Mb/s baseband (versus the 
broadband PC Network) local net- 
work developed and pioneered by 
Xerox Corp., Stamford, Conn., in 
conjunction with Digital Equipment 
Corp. and Intel Corp. The main bat- 
tle that Ethernet and other LANs 
will have to fight with PC Network 
is the fact that PC Network comes 
from IBM. 

Users “are paying more attention 
now than six to eight months ago to 
whether systems conform to a stan- 
dard or not,” says Dataquest’s Snell. 
While PC Network is not an indus- 
try standard, as is Ethernet, which 








2,000 Ethernets right now.” 


has been approved by a committee of 
the Institute of Electrical and Elec- 
tronics Engineers, “because it’s from 
IBM, that makes it a standard,” Da- 
taquest’s Snell believes. “A lot of 
LAN companies will license the pro- 
tocols from Sytek, not because Sytek 
is a strong, viable company, but be- 
cause [the protocols are used by] 
IBM,” she says. 

PC Network, one market analyst 
says anonymously, “fuels the mo- 
mentum for an IBM approach [to 
LANs]. Opening up the architecture 
encourages all other vendors to con- 
form to the overall standard of the 
IBM world.” This will enable IBM 
to further control the direction of the 
office automation market, this ana- 
lyst believes. 

Other nets. This doesn’t necessar- 
ily mean that other networks, such 
as Ethernet, will disappear. A Xerox 
spokesman says Ethernet is now a 
worldwide standard that ‘can’t be 
changed at the whim of a manufac- 
turer.” There are now more than 200 
firms making Ethernet-compatible 
products, as well as six to eight firms 
other than Xerox selling Ethernet 
systems, he says. “It is a mature 
product line with an installed base.” 

Dataquest’s Snell agrees that PC 
Network won’t destroy Ethernet. 
“There are a lot of solutions using 
Ethernet that are very good,” she 
says. But clearly, like Apple Com- | 
puter Inc., which pioneered the per- 
sonal computer only to lose its No. 1 
position to IBM, Ethernet seems fat- 
ed for an also-ran market position. 
“We'll see 10,000 PC Networks [in- 
stalled] by this time next year,” Col- 
ony predicts, “compared with about 








ElectronicsWeek/December 10, 1984 





21 











These words are not only the motto of the top olympic athletes, but they are at the same 
time the motto of all who strive for utmost achievement in other fields as well. 

To achieve the utmost results there is only one way: 

the way of sustained effort and hard work. 

And that is our own way, too. 

In 35 years, ISKRA has become the greatest. Yugoslav electroindustrial firm with almost 
100 production plants, marketing and research organizations, giving work to more than 
30,000 employees, of which mostly are highly skilled specialists. Two thousand experts 
dealing with R + D activities pave the way for the production of sophisticated products 
and systems, covering especially the fields of electronics, electromechanics and elec- 
trooptics. 


Range of our products: @e measurement and con-- e electric and electronic 
trol equipment equipment for motor 
e automation equipment vehicles 
e telecommunications e electronic and electro- consumer electronic 
© computers mechanical components equipment 


We have established a network of 26 trading companies, representative offices and pro- 
duction plants all over the world. Our clients are to be found in 60 countries. 


at ee Iskra 


Sarajevo 84 


For more informations contact our head office 
ISKRA, 61001 Ljubljana, Trg revolucije 3, Yugoslavia, tel. int. +38 61 213213, telex 31 356 yuiskexp 
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question. However, 
volved are more complex. The U.S.- 
made types, for example, exploit 
mass-transport reactions, a difficult 
process to control. What’s more, part 
of the current can bypass the active 
layer, which negatively affects the 
linearity of the characteristic curves. 

In making its mushroom lasers, 
the German researchers use liquid- 
phase epitaxy on p-InP substrate to 
grow a buffer layer, also of p-type 
InP material. Then comes the n-type 
active layer of either InGaAsP or In- 
GaAs (for wavelengths of 1.67 um). 
Atop the active layer comes a 2-uwm 
n-type InP confinement layer. 

Making mushrooms. For fabricat- 
ing the laser structure, silicon nitride 
strips are employed as masks in ordi- 
nary photolithographic lift-off tech- 
niques. The mushroom structure is 
obtained in a two-step chemical etch- 
ing process. In the first step, the top 
InP layer is etched to produce the 
mesa on the active layer. After that, 
the active layer is removed from the 
free surface and the mesa is under- 
etched to the desired extent. By pre- 
cisely controlling underetching, it is 
possible to reproducibly etch active 
stripes with good homogeneity of less 
than 1 pm. 

After removing the silicon nitride 
strips on top of the mesa, the entire 
device is covered with a silicon diox- 
ide film. This film, which is between 
0.1 and 0.5 wm thick, passivates the 
active layer; this protects it against 
contamination. The oxide film also 
forms supports from the edges of the 
mushroom to the buffer layer, im- 
proving the mushroom’s mechanical 
strength. 

The silicon dioxide on top of the 
mesa is then removed, and ohmic 
contacts are formed by evaporating 
suitable metallic substances onto the 
indium phosphide surfaces. The laser 
chips are soldered to copper heat- 
sinks either upside down or upside 
up. Finally, gold wires are soldered 
to the device. 

Fast blinking. The mushroom la- 
sers can be modulated with digital 
signals of more than 1 Gb/s. In a 
transmission experiment carried out 
with a laser emitting light at 1.3 wm 
and modulated with 284-Mb/s sig- 
nals, the error rate of received sig- 
nals on the 36-mile monomode-fiber 
link turned out to be less than one 
error in 1 billion. —John Gosch 
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~PROTOCOL-STANDARDS FIGHT 
WILL BE WON IN THE MARKET 


New York—Three contenders are 
left in the battle to become the stan- 
dard communications protocol with 
which to link personal computers 
having dissimilar operating systems. 
Promoters of two of those competing 
systems agree the market will ulti- 
mately decide which one wins. 

“You have to look at the de facto 
standards arena for a solution,” says 
Gregory Pearson of Microcom Inc., 
Norwood, Mass., chief architect for 
the firm’s Microcom Networking 
Protocol (MNP). Pearson, who 
spoke last week at a conference on 
microcomputer-communication stan- 
dards, says such a standard will be 
the result of an ad hoc consensus. 

Robert Fultz, product manager of 
personal computer applications at 
Tymnet Inc., San Jose, Calif., says 
his firm hopes to make its protocol, 
X.PC, the de facto standard “based 
on the number of vendors supporting 
it within their applications.”’ Never- 
theless, a report by conference spon- 
sor Link Resources of New York, a 
subsidiary of International Data 
Corp., warns that “implementation 
of any one of these protocols in- 
volves considerable expense and risk 
if the protocol implemented does not 
become standard.” 

Different mode. Unlike the other 
two protocols, the third contender, 
the International Telegraph and 
Telephone Consultative Committee’s 
(CCITT) X.32 protocol, is the only 
one in a synchronous transmission 
mode. This may give X.32 a leg up 
on the competition, says a study by 
Link, because all standards bodies 
are focusing on synchronous proto- 
cols. CCITT’s X.32 will be publicly 
announced next spring. 

While Microcom’s MNP stresses 





error detection and correction, the 
Tymnet X.PC, available since Sep- 
tember 1983, is geared to providing 
value-added-network services to per- 
sonal computer users. Based on the 
X.25 protocol, X.PC provides cus- 
tomers with a local connection to a 
packet network as a network com- 
munications standard rather than a 
host communications standard. Be- 
cause it is based on International Or- 
ganization for Standardization (ISO) 
and CCITT protocols, X.PC is a 
standard already, asserts Fultz. 

Other needs. Fultz believes micro- 
computer requirements over the next 
two years will include an error-free 
transmission capability, an increase 
in speed to 2,400 b/s, enhanced log- 
on procedures, and universal connec- 
tions, among others. Current net- 
work concepts are essentially the 
same, he argues. Only their imple- 
mentations will differ. 

Pearson says MNP allows several 
possible architectures, including 
byte-level error detection and correc- 
tion on modems or within software. 
MNP currently addresses the data- 
link, session, presentation, and appli- 
cation layers of the ISO’s seven-layer 
Open Systems Interconnection mod- 
el. It has been publicly available 
since July 1983 with a one-time li- 
cense fee of $2,500, and Microcom 
has about 70 licensees, he adds. 

“MNP is a more comprehensive 
product,” says Mark Winther, Link’s 
director of new communications ser- 
vices. “X.PC is more specialized.” 
Although he leans toward Micro- 
com’s protocol as a_ standard, 
Winther says the modem manufac- 
turer may have a difficult time per- 
suading other modem companies to 
use MNP. —George Leopold 
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Wire-Wrap can’t be used 
with High Speed Logic 


...and Bumblebees can't fly! 


An aeronautical engineer once “proved” that bumblebees can’t fly, because 
‘they couldn’t possibly move their wings fast enough. 
And a lot of people still believe that. 


But Bumblebees can fly. 


Some electronic engineers believe that 
Wire-Wrap can't be used with high-speed 
logic, down to the sub nanosecond range. 

But Augat'’s been doing it for years. 

So you can have high-speed logic, plus 
all the advantages of Wire-Wrap: faster 
time to market, design flexibility, better ther- 
mal management, component pluggability, 
and the lowest possible development costs. 
Along with the kind of engineering support 
you would expect from the market leader. 


VAX-BASED WIRING SOFTWARE 
MAKES IT FLY 

The key to making high-speed logic per- 
form in Wire-Wrap is Augat’s VAX-based 
wiring software. 

You might expect problems with cross- 
talk, uncontrolled high impedance, and 
propagation delays. 

But, in fact, crosstalk can be minimized 
through the selective use of twisted pair 
wiring, and transmission line reflections can 
be nearly eliminated by the proper wiring of 
terminating resistors. Orthogonal wiring is 
always routed to minimize line length, and 
even point-to-point wiring is automated. 

Once the VAX is done routing and analyzing your circuit 
requirements, a machine-readable set of documentation is 
provided to you to assist you in debugging the board and 
back-annotating your CAE database. 


tions are minimal. 


a Wire-Wrap panel. 


WIRE-WRAP BRINGS YOU A BEEHIVE OF BENEFITS 


Wire-Wrap offers numerous advantages in developing and 
producing high-speed logic boards. 


Write for the 
AUGAT 
“Wire-Wrap 
Flight 
Manual” 
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This unretouched photo shows a .8 nsec rise 
time pulse at the entry point (top wave form) and 
at the end (bottom wave form) of a 21° Wire- 
Wrap transmission line. By using twisted pair and 
properly terminating the line, ringing and reflec- 





F100K ECL devices and terminating resistors on 


The inherently low capacitance of a Wire- 
Wrap transmission line increases signal 
velocity. Circuit changes are easy to make, 
without incurring sudden, unexpected costs 
or delays. 

Wire-Wrap boards run much cooler than 
multilayer, because the pins act as radia- 
tors. One test showed that the ambient 
temperature for a large Wire-Wrap board 
was a full 7 degrees C. cooler than the 
same circuit in multilayer. That means in- 
creased component life and product re- 
liability. : 

Pluggability makes it easy to replace 
parts when they fail or upgrade with new 
components when they become available. 
Or to work around component scarcity, 
building boards in advance and plugging in 
components as they arrive. 

Wiring information can easily be extract- 
ed from your CAE workstation, so you can 
transmit the data to one of the Augat wiring 
facilities and have fully wired and docu- 
mented panels sent back to you in days, not 
weeks. 


AND THE SWEETEST PART OF ALL — 


YOU GET TO MARKET FASTER 
Augat has all the design and engineering tools in place to 


support you when you need it the most. And the largest in- 
ventory in the industry of standard Schottky, 10K ECL, and 
F100K panels — all available from a nationwide network of 
distributors. 

So, before you design that next generation high-speed 
board, you should have Augat’s Wire-Wrap Flight Manual. 


Because, after all, bumblebees can fly: -. 
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 (VIDEOTEAL : 


INTERACTIVE SYSTEM TAKES 
COMMAND IN JAPAN 





Tokyo—Videotext in Japan started 
on Nov. 30 with a gigantic traffic 
jam. Too many of the 1,800 charter 
subscribers in the Tokyo and Osaka 
areas, the only places where it is ini- 
tially being offered, tried to access 
the new service through the 300 
trunks provided. 

This was probably a _ one-time 
problem, though, and system opera- 
tors must now strive for more sub- 
scribers as well as getting present 
subscribers to use the system more. 
Goals for the future include 10,000 
customers by the end of March 1985 
and availability in all major cities 
within three years. 

The interactive information sys- 
tem, developed by Nippon Telegraph 
and Telephone Public Corp. here, is 
known by the English acronym Cap- 
tain, for character and pattern tele- 
phone access information network. It 
is designed to provide subscriber-se- 
lected graphic and textual informa- 


tion to residential and business cus- — 


tomers over the switched telephone 
network. 

New breed. Captain differs from 
other videotext systems in that it 
transmits information using a hybrid 
method—a combination of codes and 
patterns—rather than just codes. A 
pattern method was used in initial 
experiments, but the 10 seconds re- 
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quired to send each screen at the 
transmission rate of 4,800 b/s was 
considered excessive. 

Coding permits 1-s transmission of 
a screen composed of the usual char- 
acters used in standard Japanese, as 
well as alphanumerics and Roman 
characters. The hybrid scheme also 
permits graphics and unusual Chi- 
nese characters to be implemented, 
but at the expense of a somewhat 
longer transmission time. 

TV sets prevail. Initially, most 
subscribers will receive Captain on 
home TV sets through an adapter 
and an optional printer, although 
adapters for personal computers are 
also offered. Further off in the fu- 
ture, manufacturers may introduce 
TV sets with the adapters (and even 
MSX computers) built in. Availabil- 
ity of the low-cost hardware needed 
to fuel mass sales depends on the 
appeal of information from program 
originators. 

Captain is set up to provide sub- 
scribers with five classes of service. 
The simplest service, rank one, sup- 
ports only pattern transmission, with 
a translator in the Captain center 
changing all coded data to pattern 
data. The adapter is somewhat less 
expensive, but there is a wait of 8 to 
10 seconds for each screen, to which 
most participants in an earlier test 









run voiced strong objections. 

The higher ranks support the hy- 
brid transmission method. Ranks 
above level two also allow the addi- 
tion of geometric elements such as 
lines and arcs. 

Rank two is expected to be the 
most popular service level among 
consumers, who will utilize its hy- 
brid capabilities without having to 
pay for the ancillary services of the 
higher ranks. 

Ten firms are now offering adapt- 
ers for home TV, but the average list 
price is about $880—far too high for 
mass sales. Three companies hope to 
prime the market with rank-one 
adapters, but even they cost around 
$580. And while rank-one adapters 
may help start the market rolling, 
most observers predict that an erod- 
ing price differential as rank-two 
prices fall will contribute to the de- 
mise of rank one. 

Although the schemes for trans- 
mission are radically different, the 
displays for broadcast teletext and vi- 
deotext are similar. Broadcast engi- 
neers responsible for developing Ja- 
pan’s teletext believe it can be added 
at little extra cost to Captain- 
equipped TVs, although the reverse 
is not the case: Captain requires 
many capabilities beyond those re- 
quired for the reception of teletext. 

Closed user groups. Tariffs paid 
as part of a telephone bill make a 
closed-user-group provision in Cap- 
tain’s services a boon for large firms, 
which will be able to communicate 
nationwide at a low rate. At first, the 
groups will probably be most useful 
for information broadcasts from the 
information center. Later on, mail- 
box capability is contemplated, and 
there is also provision for commer- 
cial closed user groups that will only 
provide information to subscribers 
who sign on with passwords. ~ 

Japanese sources reckon that there 
are close to 500 potential informa- 
tion providers, including eight closed 
user groups. Home banking is one 
likely use, while other services in- 
clude shopping and hotel and airline 
reservations. There is even videotext 
for interactive fortune telling and 
psychology. —Charles L. Cohen 


First screening. Higher levels of the new 
Japanese videctext standard permit trans- 
mission of the detailed graphics essential for 
use with Japanese characters. 
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Move up to the TI-66. The easy 512 step programmable. 


You're in the fast lane now, and the 
last thing you need is a calculator that 
slows you down. That’s why you need 
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from Texas Instruments. The T1-66 
offers full programming power and 
flexibility so you can handle complex 
and repetitive math problems quickly, 
easily, and with fewer keystrokes. 

Its 512 merged program steps and 
over 170 built-in scientific, engineer- 
ing, and statistical functions make for 
powerful programming. And its sleek, 
streamlined design makes for easy use. 

Its Algebraic Operating System lets 
you key in problems as they are writ- 
ten, left to right. And its 10-digit 
angled Liquid Crystal Display not 
only makes it easy on your eyes, but 
provides alphanumeric notation of 


your program steps so you can make 
easy modifications as you go along. 

The keys are readable and large 
enough for your fingers. The guide 
book is a quick study. And at $69.95 
suggested retail, the price is easy. So 
instead of spending extra time on 
routine calculations that won’t get 
you noticed, promote yourself with 
the TI-66 programmable 


calculator. 
TEXAS: 
INSTRUMENTS 


Creating useful products and services for you. 
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using an unfamiliar technology came 
to harm because of avoidable errors. 

“The most important part of a ro- 
bot safety program is personnel 
training,” said Carey Moore, safety 
director of GM’s Oldsmobile Divi- 
sion, in Lansing, Mich. ‘Employees 
must be trained in theory where nec- 
essary and have hands-on experience. 
They must be made aware of the 
hazards of the robot and how to op- 
erate it correctly.” 

He pointed out, however, that 
workers shouldn’t regard robots as 
threats to their safety. ‘““The reason 
for a robot safety standard isn’t be- 
cause robots are more dangerous 
than other machines and equipment. 
In fact, occupational injuries and ill- 
nesses will be reduced through the 
use of robots. It can be clearly 
shown that over the past 30 years, 
the rate of occupational injuries has 
decreased as industrial automation 
has increased.” 

Man’s responsibility. The actual 
precepts of the RIA standard are 
rather different from the Laws of 
Robotics first promulgated by sci- 
ence-fiction writer Isaac Asimov. 
Whereas Asimov sought to short-cir- 
cuit any ill will toward human beings 
on the part of highly intelligent ro- 
bots, R15.06 seeks, in effect, to do 
the opposite. Or at least to teach hu- 
man workers to use their intelligence 
when dealing with their less intelli- 
gent robotic colleagues. 

“The most important safeguard is 
common sense. Avoiding trapping- 
point situations and knowing where 
the emergency stops are located and 
when to use them are just a few ex- 
amples of what people need to think 
about,” says Peter Strubhar, develop- 
ment engineer at Caterpillar Tractor 
Corp., East Peoria, Ill. 

Accordingly, R15.06 places the ul- 
timate responsibility for safeguarding 
workers in the robotic environment 
with the employer, who must instill 
in his employees the necessary safety 
consciousness. ‘“‘Such a task requires 
much more teamwork than other 
safety-related programs,” points out 
Lloyd Carrico, director of technical 
services at the International Flexible 
Automation Center, in Indianapolis. 
‘A single robot can be controlled 
from any number of sources, and 
anyone around it has to know what 
his fellow workers are doing.” 

Recognizing that both workers 
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and managers must learn to treat ro- 
bots as any other dangerous part of a 
complex operation, the new RIA 
standard draws on accepted stan- 
dards for other industrial equipment. 
For example, the section concerning 
stored energy stipulates that every 
site of stored energy (such as capaci- 
tors, springs, and hydraulic pressure 
accumulators) be clearly labeled and 
that the robot have the means to re- 
lease the energy when required. 

In another example, the standard 
says that if two robots are controlled 
remotely from more than one loca- 
tion, each must automatically inhibit 
the other’s operation if the action of 
one invades the other’s work 
envelope. 

RIA stresses that the standard is 
for stationary industrial robots only 
and not intended to apply to person- 
al robots, mobile robots, or automat- 
ic guided vehicles. The association 
also stresses that compliance with 
R15.06 is voluntary. Lauck believes 
that robot users will implement the 
training procedures that RIA recom- 
mends. But some responsibility may 
also need to fall on the robot makers. 

Cincinnati Milacron’s Robot Divi- 
sion, in Lebanon, Ohio, which manu- 
factures robots for the extremely haz- 
ardous job of laser cutting, won’t 
have to make ‘“‘any major changes in 
terms of safety, since all our safety 
features are already in hardware— 
like EMR and EMI [electromagnetic 


radiation, and interference] shielding - 


Ss 
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Watch your head. An operator watches intently as a robot assembles surface-mounted 


and easily accessible stop buttons,” 
according to Dale Hendrixson, na- 
tional sales manager. Where he does 
see room for improvement across the 
industry is in access control: keeping 
people out of a robot’s operating en- 
velope while the robot is working. 

LED curtain. To that end, Dolan- 
Jenner Industries Inc., Woburn, 
Mass., has introduced its Safescan 
Perimeter Guard, which uses modu- 
lated light-emitting diodes to form 
an electronic curtain around the ro- 
bot. (LEDs were chosen for the fac- 
tory environment because of their re- 
sistance to vibration.) The robot can 
be programmed to shut itself off 
automatically if an unauthorized per- 
son or object breaks the LED beam. 

Joseph P. Bellino, a systems engi- 
neer with General Electric’s Robotics 
& Vision Division in Orlando, Fla., 
points out, however, that “preventing 
personnel from entering a robot’s 
work envelope (or preventing projec- 
tiles from leaving) is not practical in 
all cases. A single technological solu- 
tion is inadequate to ensure safety 
and an industry code must be man- 
dated for the operation of a wide 
variety of robots,” he says. 

In one set of guidelines, for exam- 
ple, the RIA code requires all robots 
capable of hazardous motion to have 
‘“‘a maximum slow-speed setting of 
10 in./s due to the action of any 
individual axis, and that the setting 
be maintained through any foresee- 
able malfunction.”—David M. Weber 
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components nearby. New RIA safety standards warn against such close relationships. 
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COMPUTER SECURITY 


NEW ‘KEY’ SYSTEM 


LOCKS OUT INTRUDERS 





Palo Alto—Recent interest in com- 
puter security, heightened by both 
real and fictitious stories of system 
break-ins, has brought forth many 
proposals for controlling access to 
computer systems and protecting 
software from theft. Exotic security 
methods—retina-image scanning, fin- 
gerprint reading with laser beams, 
and various voiceprint and facial-im- 
age recognition systems—are being 
proposed, tried, and, in a few cases, 
actually used. However, these sys- 
tems have one thing in common: 
their price tags are too high. 

While such high-tech systems may 
play important roles in some large 
installations where the cost of securi- 
ty breaches would be very high or 
where very tight physical security is 
required, they don’t offer useful solu- 
tions for companies that need to con- 
trol access to corporate data systems, 
for example. Something more secure 
than fixed passwords is needed. 

Low-cost system. A new Palo Alto 
company may be coming to the res- 
cue with a low-cost computer access- 
key system for computer and soft- 
ware-access control that works and is 
simple to implement. The hand-held 
Access Keys—which are about the 
size of a domino—from Gordian Sys- 
tems Inc. function very much like 
car or house keys. Users with the 
correct key can gain access to a com- 
puter system. 

In the Gordian system, the host 
computer or specific application pro- 
gram generates a flashing random- 
number code—like a bar code—on 
the user’s computer terminal screen 
(which can be a cathode-ray-tube or 
electroluminescent display, but not a 
liquid-crystal display as yet). The 
user holds the Access Key up to this 
area of the screen, and optical sen- 
sors in the key then read the num- 


Secure. An Access Key reads data from a 
signal sent by the host computer and, using a 
microprocessor, formulates the correct pass- 
word for the user to enter in the terminal. 
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ber. A custom integrated circuit in- 
side the key uses the random number 
and data resident in the key to pro- 
duce a six-character password that is 
displayed on the key’s LCD readout. 

The user then types this password 
into the terminal or personal com- 
puter to gain access to the system. 
The data in the key ties the key to 
the individual who is authorized to 
use it for system or program access. 
Data in the key can be easily and 
quickly programmed or changed. A 
built-in real-time clock enables sys- 
tem operators to set access to the 
system for specified times and 
duration. 

The difference between Gordian’s 
approach and the easily defeated 
fixed-password schemes now in use is 
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that the Gordian key generates a dif- 
ferent password for each access. This 
defeats one common ploy: using a 
computer to search a list of pass- 
words randomly until a valid one is 
discovered. Access Key passwords 
written down or transmitted over 
electronic billboards are _ useless. 
However, security does depend on 
the holder’s retaining possession of 
the key. Presumably, any user of the 
key who is responsible for its use— 
and who has to answer or pay direct- 
ly for it—will take as much care as 
with car and house keys. 

Terminal independent. Any com- 
puter-security system that depends 
on a particular type of terminal or 
requires modification of existing ter- 
minals is likely to have limited appli- 
cation appeal because of the costs 
and the numerous difficulties in- 
volved in both modifying and replac- 
ing terminals. The Gordian Access 
Key has an advantage because it 1s 
inexpensive (Access Keys will cost as 
little as $10 in large original-equip- 
ment-manufacturer quantities), and it 
will work with essentially all types of 
terminals. —-Tom Manuel 
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the current situation industrywide,” 
states Gunther Rudenberg, a consul- 
tant for market researcher Arthur D. 
Little Inc., Cambridge, Mass. ““When 
orders are received, semiconductor 
companies must try to ship them as 
fast as they can in order to get the 
business and take market share.” 
For the most part, chip markets 
are expected to get off to a slow start 
in 1985 while producers finish up 
clearing out the false orders from the 
books, says analyst Michael A. Gum- 
port of Paine Webber Mitchell 
Hutchins Inc. in New York. “The 
personal computer shakeout is proba- 
bly responsible for only 20% of the 
| orders drop, which set in last sum- 
mer,’ says Gumport. He estimates 
that chip customers double ordered 
on two months’ worth of goods with 
no expectation of deliveries. “That 
adds up to about $2 billion. We have 
now between $500 million to $1 bil- 
lion worth of backlog order to go 
before it’s cleared out, which will be 
about Feburary,” he says. Already, 
Gumport sees evidence of price sta- 
bility settling into some markets. 
The now-familiar story of too 
much optimism in personal computer 
markets continues to be retold by 
most top semiconductor executives in 
explaining what went wrong in 1984. 
“The personal computer market, like 
all newsworthy items, probably gets 
more publicity than it deserves. It 
represents less than 10% of the semi- 
conductor usage,” complains Charles 
E. Thompson, senior vice president 
and director of world marketing at 
Motorola Inc.’s Semiconductor Prod- 
uct Sector, Phoenix. “It is a pain in 
the neck for our industry because we 
are put in the role of trying to treat 
everyone fairly while not knowing 
who are going to be the winners.” 
Thompson maintains much of the 
reported weakness in chip business is 
simply on paper, with book-to-bill 
ratios just as artificially low as. they 
were high earlier in the year. “The 
lead times went out from 10 to 20 
weeks. Guess what? The customers 
have to place on order an additional 
10 weeks’ worth of products without 
their usage changing one bit,’ he 
notes. Thompson says the major 
question is the health of the world 
economy once the market overcomes 
its temporary paper crisis. 
“I think the industry did a better 
job than in the past of realizing the 


book-to-bill would have to come 
down from 1.66 [in Dec. 1983] to 
below 1,” says Michael Kubiak, the 
SIA’s statistical programs manager. 
“What the industry missed was the 
magnitude of the inventory build- 
up... I don’t think you'll see 1974 
all over again, when the industry had 
massive layoffs. The economy 1s not 
expected to go down the drain in 
1985. I’m not saying you won’t have 
layoffs, but they won’t be massive.” 

Revising forecasts. With figures 
compiled early this fall, the SIA— 
which for the first time this year has 
sales figures from Japanese produc- 
ers—is projecting a 22% growth in 
worldwide chip volumes, reaching 
$32.2 billion. However, many mem- 
bers of the SIA forecasting task force 
are now greatly downsizing their 
own projections to less than 15% af- 
ter continued weakness in October 
and November orders. In some cases, 
the dollar growth is expected to re- 


Newsbriefs 


main virtually flat in 1985, mostly 
because of heavy price cutting. Unit 
volumes are generally expected to 
rise some 10% to 20%. 

In its Status 1985 report being re- 
leased next month, Integrated Cir- 
cuit Engineering Corp., Scottsdale, is 
projecting about a 20% growth in 
units, but dollar values are expected 
to climb only 12%. Sales of integrat- 
ed circuits should reach $23.650 bil- 
lion in 1985, compared to $21.165 
billion this year. Discretes are pro- 
jected to hit $6.25 billion, up from 
$5.8 billion in 1984. 

William McClean, market re- 
searcher at ICE, estimates that prices 
even for leading-edge 256-K memo- 
ries will drop sharply in 1985, falling 
under $10 in the year, compared to 
$20 to $25 a few months ago. For 
the moment, price levels are around 
$15. “That’s a little steeper drop 
than the classical learning curve,” he 
adds. —J. Robert Lineback 


Bell Atlantic to offer local-net interconnection 

Bell Atlantic plans to put a Local Area Data Transport (LADT) into operation in 
the nation’s most densely populated region, northern New Jersey, during the 
first quarter of 1985. The move comes after the Federal Communications 
Commission ruled last month that the telecommunications firm may use its 
system to interconnect X.25 packet-switching networks and X.75 private 
networks. John Campanola, product manager for Bell Atlantic's Management 
Services Division, Arlington, Va., says the LADT routes data from asynchro- 
nous terminals over a packet-switched local network to central data bases, 
service providers, and other terminals, such as personal computers with 
access to the network. Data is transmitted at 56 kb/s in the X.25 protocol. 
Customers can dial up access to the network over standard telephone lines at 
speeds up to 1,200 b/s; direct access with a dedicated line to the central office 
is also possible. With a voice/data mutiplexer, users can get simultaneous 
voice and data services at speeds up to 9,600 b/s. 


DEC expands baseband Ethernet to broadband environments 

Digital Equipment Corp., one of the developers of the Ethernet local-network 
standard, has extended the baseband network to a broadband environment. 
DEC, in Maynard, Mass., has brought out a broadband Ethernet transceiver, 
which it calls Decom, that is fully compatible with its Ethernet hardware and 
software. DEC also unveiled a broadband Ethernet frequency translator, or 
DEFTR, to provide connection to broadband cabling. Both work with DEC’s 
VAX, PDP-11, and Professional 300 computer systems. Decom (priced at 
$4,250) and DEFTR ($4,500) will be available in the spring. 


British videotex software heads for Japan 

The heavy traffic that marked the start of the Captain videotex service in Japan 
by Nippon Telegraph and Telephone Public Corp. (see story on p. 29) could 
augur well for Aregon Ltd., a London software house. Under a $3 million, three- 
year deal, Mitsubishi Corp., Tokyo, will distribute Aregon’s videotex software in 
Japan and the Far East. The package, which supports European and U.S. 
videotex standards, will be modified to handle Japanese text also. 
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WITH POWERLINKS” YOU CAN 
GET MORE FROM MORE KINDS OF PEOPLE 
USING MORE KINDS OF SOFTWARE. 


Everyone always wants more from you as a manager. With the new Power-base," you 
can give them more than theyd ever expect. : 
Power-bases new PowerLinks”™ feature 


lets all kinds of users exchange databetween Dow snes hie 
Power-base and other software packages, mainframe — rein AS 
data files, and online information services, without nonine 
re-keying anything. a 
Because Power-base is so easy to learn 
and requires no technical support, you get the most fe 
from users with varying degrees of experience, cc, hae Maree 
including those who have never touched a personal : \ J — 
computer before. = = 
With the new PowerLinks feature, you | sae, 





get the most from your data, because you can move 
it freely in and out of a variety of programs, including Lotus 1-2-3" Multimate," VisiCalc," Wordstar," 
Chart-Master," and many others. All you need is the new Power-base. 

Visit your local computer software dealer and ask for Power-base, the database manage- 
ment system. Or call us for more information at 212-947-3590. 
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Runs on the IBM PC, PC/XT, PC/AT, and compatibles. Requires 256K with DOS 2.0, 2.1; requires 320K with DOS 3.0. 

1-2-3 and Lotus are trademarks of Lotus Development Corporation. VisiCalc is a registered trademark of VisiCorp, Inc. 

Chart-Master is a registered trademark of Decision Resources, Inc. Wordstar is a registered trademark of Micro-Pro International Corporation. 

Multimate is a registered trademark of SoftWord Systems, Inc. Power-base, DataZOOM, and PowerLinks are registered trademarks of PowerBase Systems, Inc. 
IBM PC, IBM/XT, and IBM PC/AT are registered trademarks of the IBM Corporation. 
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CEIEC, the peripatetic Zhang travels 
widely in Europe and the U.S look- 
ing for deals that will promote ac- 
tive economic and technical coopera- 
tion and exchange, and boost China’s 
import and export trade. Recently, 
he paid a fast visit to Electronica, 
seeking trade deals with European 
firms, and made a trip to Frankfurt, 
where CEIEC is opening a European 
headquarters. Later, he plans to visit 
Dallas, where CEIEC is planning to 
Open a trade and technology center. 

With headquarters in Beijing, 
CEIEC now maintains trade rela- 
tions with more than 50 countries. 
Last year, CEIEC deals accounted 
for about $200 million in imports of 
equipment, components, and technol- 
ogy know-how, while arranging the 
export of $100 million worth of com- 
ponents, radio sets, and medical and 
production equipment. 

Partnerships. To bring China’s 
technology up to world standards, 
CEIEC has entered into more than 
1,000 joint ventures. The PRC is par- 
ticularly interested in computer and 
semiconductor manufacturing tech- 
nology, says Zhang. In a typical joint 
venture, the CEIEC and a foreign 
partner each invest in it and share 
the profit in proportion to that 
investment. 

Not typical, but widely publicized, 
was the pact with Hewlett-Packard 
Co., Palo Alto, in 1980, calling for 
joint sales and support of H-P com- 
puter and test-instrument equipment 
and, ultimately, the manufacture in 
China of selected H-P products. 





Emissary. Zhang Zhi Dong travels the U.S. 
and Europe looking for joint-venture deals to 
help boost China’s foreign trade. 
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The affable, 49-year-old Zhang as- 
sumed his post in 1980 after a career 
in engineering. After graduating 
from Ching Hua University (China’s 
equivalent of Massachusetts Institute 
of Technology) in 1952, he joined a 
manufacturer of telecommunications 
gear and rose to chief engineer before 
joining CEIEC. —Samuel Weber 


Single users owe a debt 


to David Nelson 





Chelmsford, Mass. 

ome say one’s lifetime attitude 

toward computers is fixed by the 
earliest contact with the machines. 
Thus a generation first exposed to 
the massive and inaccessible time- 
shared units of the 1960s might be 
expected to resolve its frustration by 
inventing small desktop computers 
that are dedicated to a single user. 

David L. Nelson, vice president of 
research and development for Apollo 
Computer Inc., is of that earlier 
computer generation and_ thinks 
there’s something to that line of 
thought. He is also partly responsible 
for putting dedicated machines on 
thousands of desks around the world 
and will likely be responsible for 
thousands more. 

New style. After receiving a PhD 
from the University of Maryland in 
1970, the Minneapolis native worked 
on computer architectures at Digital 
Equipment Corp., Maynard, Mass. 
About this time the feeling arose 
within small-computer-design circles 
that time-sharing had seen its best 
days and would be replaced by a dif- 
ferent computing style. That new 
style came to revolve around person- 
al work stations and has been greatly 
influenced by the  virtual-memory 
system developed by Nelson. 

This system allows individual 
work stations to draw upon the re- 
sources of all disks in the network. 
“It’s amazed me why people hadn’t 
thought of that before,’ says Nelson. 
The working idea occurred to him 
after he left DEC and was at Prime 
Computer Inc., Natick, Mass., where 
he was research director and worked 
on a project to build diskless ma- 
chines. But he traces the roots of the 
idea even farther back. 

“T learned a lot from teaching and 
using Gordon Bell’s textbook, Com- 


puter Structures,” says Nelson. “It 
raised an interesting notion of taking 
all the buses inside a computer and 
thinking of them in the same way, 
that is, a memory bus and input/ 
output bus he called a switch. 

“The real thing that led to virtual 
memory was recognizing that the 
network is just another variant of 
this general thing called a switch. So 
if we use an I/O bus to relate to 
disks, why can’t we use a network to 
relate to disks? And out of that level 
of thinking, we sort of just came up 
with the idea of the network being 
essntially like a system bus.” 

When Nelson cofounded Apollo in 
1980, execution of the idea was given 
the highest priority. The products de- 
veloped blazed a trail in the profes- 
sional-work-station market and made 
a fundamental change in computing 
style. ““What we saw in 1980 was as 
significant as what we saw 15 years 
earlier with time-sharing,” he says. 

All major developments occurring 
now—such as artificial intelligence, 
computer-aided design and manufac- 
turing, integrated systems—are sub- 
ordinate to the concept of individual 
work stations, says Nelson, who 
keeps an array of computers at home 
and describes himself as a “real 
hacker.”’ For now, he doesn’t foresee 
anything of the magnitude of the 
work station development in the 
computing world. Having been in the 
forefront of one fundamental change, 
it’s unlikely he’ll be in the vanguard 
of a second, says Nelson. “But in- 
volved, yes.” —Craig D. Rose 





Milestone. Using asimple notion he readina 
textbook, David L. Nelson developed the 
seminal virtual-memory system concept. 
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Now you don’t have to compromise to 
have it all in a personal computer. 

Pick the new COMPAQ DESKPRO” 
over the IBM’ PC or XT and you get a 
lot more computer for your investment. 

One that runs thousands of the most 
popular programs right off the shelf— 
at speeds two to three times faster. One 
with a dual-mode monitor (amber or 
green) to display text and graphics. One 
with exclusives like internal tape backup 
and shock-mounted storage system. 

Pick the COMPAQ DESKPRO over 
the IBM AT and you get comparable 
performance without sacrificing any 
PC or XT compatibility... but for a lot 
_ less investment. 

And, of course, you can start having it 
all with your COMPAQ DESKPRO 
today. It’s available now 

In short, COMPAQ DESKPRO is 
the only personal computer that can 
grow from a PC to XT to AT level 
of functionality—easily, affordably, 
compatibly. 





Configure it the way you want: With 
one or two diskette drives. One or two 
fixed disk drives. Or new options like 
a 30M-byte high-performance fixed disk, 
high-speed 8087-2 co-processor and 
internal tape backup for either the 
10M-byte or 30M-byte fixed disk. 

UNIX*based operating systems? We 
run them today. PC DOS Version 3.0? 
That, too. Networking? Can do. Multi- 
users? No problem. Multi-tasking? Easy. 
‘Tape backup? It’s inside. High-resolution 
text and graphics? Standard. Two speeds? 
Exclusive. 

When you pick the COMPAQ 
DESKPRO, you do have it all—from 
the company that makes the best-selling 
portable business computer in the world. 
For a free brochure and the location 
of your nearest Authorized COMPAQ 
Dealer call 1-800-231-0900, Operator 2 or 
‘Telex 795437 COMPAQCOMP HOU. 
In Canada, call 416-449-8741. 
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It simply works better. 
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TRACOR QUIETLY SUCCEEDS 


Companies 


IN NEW MILITARY MARKETS 





Austin, Texas 

narmed duck hunters in ancient 

China and Austin’s largest 
homegrown electronics firm have 
something in common. Both have en- 
joyed repeated success without mak- 
ing a big splash, suggests a whimsical 
Frank W. McBee Jr., chairman and 
cofounder of 29-year-old Tracor 
Corp. 

That quiet approach to business is 
now speaking the loudest for Tracor 
in military markets for active coun- 
termeasures. In this growing busi- 
ness, Tracor has surprised leading 
defense contractors by snatching sev- 
eral key U.S. contracts. “It has been 
beating out firms like E-Systems and 
TRW by completely sneaking up on 
them,” notes Mike Davis, vice presi- 
dent and industry analyst at 








New generation. New computer-based countermeasures 
systems, such as these being assembled, are helping 
Tracor beat out its competition in the military market. 


Schneider, Bernet & Hickman Inc., a 
Dallas market research firm. 

Tracor, which was spawned from 
the research laboratories of the Uni- 
versity of Texas in the mid-1950s, is 
today an established leader in passive 
countermeasures for fighter aircraft 
and missiles. The firm’s own systems 
are designed to confuse enemy radar 
by dispensing clouds of aluminum- 
coated glass fibers, known as chaff. 

To divert heat-seeking missiles, 
these systems also release flares. Tra- 
cor’s newest systems place chaff and 
flares under the control of a micro- 
processor-based computer, which 
automatically detects the type of 
threat. 

But it is in the active-countermea- 
sures arena, where signal-jamming 
electronics are used to deter threats, 
that Tracor has been 
scoring some impressive 
new military electronics 
wins. The most recent 
came in October: a $51 
million three-year U.S. 
Army program, designat- 
ed the Quick Fix IIB 
EH-60A Aircraft Coun- 
termeasures Integrated 
Systems project. 

The contract was 
awarded by the Signal 
Warfare Laboratory of 
the Army’s Electronics 
Research and Develop- 
ment Command in Vint 
Hill Farms Station, War- 
renton, Va. It calls for 
Tracor to modify Black 
Hawk aircraft with elec- 
tronic surveillance mea- 
sures and active-counter- 
measures equipment. 

At the same time, Tra- 
cor continues this year to 
score steady growth in all 
segments of its diverse 
product line, which 
ranges from complex air- 
borne computers made 
with silicon-on-insulator 





chips, to analytical-instrument sys- 
tems, to 35¢ fuses for refrigerators 
and automobiles. The firm, founded 
in 1955 as a research and develop- 
ment consulting group by four uni- 
versity professors and a lawyer, now 
has nearly 9,000 employees in 15 
states and seven countries. 

By the end of 1984, total sales 
should surpass the $500 million 
mark for the first time in its history. 
Just in the past year, Tracor became 
Austin’s first local corporation to 
crack the Fortune 500 list. Despite 
the much celebrated electronics 
boom underway here, Tracor re- 
mains the city’s only company listed 
on the New York Stock Exchange. 

Attracts talent. McBee says Tra- 
cor is enjoying the ability to attract 
top engineering talent to the central 
Texas region with the new high-tech- 
nology growth. Tracor has also add- 
ed to its board B.R. Inman, the high- 
ly visible chairman of industry con- 
sortium Microelectronics and Com- 
puter Technology Corp., which is 
located across town. 

McBee, the last of Tracor’s 
founders still active in the firm, is 
not making long-range forecasts, but 
he 1s keeping the corporate sights on 
increasing revenues by an average of 
15% and net income up by 23% 
over the next five years. After the 
third quarter, the firm’s backlog or- 
ders stood at a company record of 
$345 million. 

“We are interested in continuing 
emphasis on the areas we now under- 
stand,” says McBee, suggesting that 
Tracor has no plans to spread itself 
into any new unrelated markets. 
‘We will concentrate on the markets 
we already know, both in the manu- 
facturing aspects and business. We 
are implementing new programs to 
bring new technology to our mar- 
kets, however. [But] we are not big 
splashers, just quiet swimmers.” 

It is the kind of growth that mar- 
ket analysts have come to expect 
from Tracor in recent years, and the 
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IEDM hears about solutions to latchup problems, interconnection : 
difficulties, and fabrication woes = [J by Fric J. Lerner 


or years, electronics theorists have assumed that the 

final limits to the size of electron devices will be 
found in the submicron region—that the shrinking of 
microcircuits will come to an end at line widths of per- 
haps 0.1 to 0.5 wm. For the first time, many device 
builders are reporting operating charge-coupled and 
MOS FET devices with submicron line widths. They are 
proposing new approaches to overcoming CMOS latchup 
problems, which worsen at submicron scales. To defeat 
interconnection difficulties, researchers are developing 
workable three-dimensional and stacked structures. They 
are taking on manufacturing barriers that stand in the 
way of multimillion transistor chips, a level of integration 
some are dubbing ULSI—for ultralarge-scale integrated 
circuits. 

At the same time that the emphasis of the 30th Annu- 
al International Electron Devices Meeting at the San 
Francisco Hilton, Dec. 9-12, is on reducing chip size, 
other sessions at the IEDM tell of rapid advances in the 
field of sensors and high-frequency power devices. Inte- 
grated sensors are now moving into a wide variety of 
applications—a millimeter-wide complete pressure sensor 
and circuitry for medical implanta- 
tions, toxic-vapor sensors, and sensor 
arrays for robotics. 

While sensors and chips are 
shrinking, power devices are growing 
and moving to higher frequencies— 
megawatt klystrons and 0.5-MW, 
100-GHz gyrotrons for fusion re- 
search will be described. As power 
generation moves even deeper into 
the millimeter-wave region, gallium 
arsenide monolithic circuits are fol- 
lowing for signal processing and oth- 
er purposes. 

At the start of the’ conference, 
G.H. Heilmeier of Texas Instruments 
Inc., Dallas, focuses on the key ques- 
tions of the “limits to shrinking” in a 
plenary address, titled ‘‘Microelec- 
tronics: End of the Beginning or Be- 
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ginning of the End?” Heilmeier warns both against com- 
placency and against making the assumption that 
progress in ICs will continue along the same lines it has 
during the past 25 years. 


Into the submicron region 


If no new structures are found, MOS and bipolar 
structures may reach their ultimate limits with geome- 
tries of between 0.3 and 0.5 um. To go below this, new 
research, for which adequate funding is not now avail- 
able, must be performed, he contends. 

Yet the papers presented at the conference make it 
quite clear that not everyone is in agreement with him 
that the limits of existing device types are in view, or 
have been reached—in fact, some of the devices already 
built have line widths below a third of a micron. These 
include devices made by A.E. Schnitz and colleagues at 
Hughes Research Laboratories, Malibu, Calif., who have 
fabricated high performance p-MOS transistors with gate 
lengths as small as 0.3 wm. They have combined lightly 
doped drains, rapid thermal annealing, and self-aligned 
silicidation into a single process to produce these small- 
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1. Guard rings. One problem that occurs when CMOS is scaled down to submicron levels is 
that of latchup. This can be avoided by using n-well guard rings to isolate the two opposite-type 
transistors required for latchup to occur. 
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oxide film. Toshio Kobayashi at Nip- 
pon Telegraph & Telephone Public 
Corp., Kanagawa, Japan, was able to 
produce a 0.1-um MOS FET using a 
50-A-thick gate oxide. The MOS 
FET had a high voltage-gain and 
high drain breakdown voltage—for 
example, a 0.2-um MOS FET had a 
voltage gain of 27, while a 51-stage 
ring oscillator made with 0.3-um 
MOS FETs had a stage delay of only 
50 ps. 

Taking a different tack for the 
smallest MOS FETs, H. Horie at Fu- 
jitsu Laboratories, Atsugi, Japan, has 
redesigned the devices using what he 
calls multiple self-aligned MOS tech- 
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3. Dual approach. A combined attack on the latchup problem is launched by using both guard 
rings and Schottky barrier trenches. The Trenched Schottky Barrier p-MOS devices have 
contacts that are Schottky-like and simultaneously provide guard rings. 


nology, or MUSA/MOST. With 

MUSA/MOST, the sources and drains are formed by 
arsenic implantation in a molybdenum silicide layer, 
sandwiched between a trisilicon tetranitride underlayer 


and silicon dioxide overlayer. The technique achieves a_ 


shorter channel than conventional approaches, getting a 
0.5-um channel even though the smallest mask feature is 
1.5 wm (Fig. 4). The MOS FET’s active areas are 
reduced by 60%, and the parasitic capacitances are also 
cut in half. 

Although by far the center of attention is in downscal- 
ing MOS, and especially CMOS devices, a team of re- 
searchers at Philips Research Laboratories, Eindhoven, 
the Netherlands, has developed a submicron CCD memo- 
ry structure for video memories and other serial data- 
storage applications. The 200-gate poly CCD shift regis- 
ter they fabricated has gates 0.6 wm in length with 
0.4-um gaps in between. Boron implantation is used as 
channel isolation, and the device, a 
surface CCD, has high stored-charge 
capability and steep potential wells— 
both properties critical for high bit 
density. The group is now fabricating 
serial-parallel-serial memory struc- 
tures with 2- and 5-ym’ cell sizes. 

Getting submicron devices to work 
doesn’t necessarily mean that very 
large-scale-integration chips can be 
made using them. As the number of 
transistors on a chip increases, the 
problem of interconnecting them 
worsens. The evening panel discus- 
sion on Dec. 11 points out some of 
the reasons. For one, the RC time 
constant associated with interconnec- 
tion tends to increase or, at best, re- 
main constant as scales decrease. 
Contact resistance gets worse, as 
does the yield and reliability of con- 
tacts—and electromigration becomes 
still more of a headache. Finally, the 
interconnections just take up too 
much room, necessitating a multilev- 
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ing. As P.B. Ghate of Texas Instruments Inc., notes in 
his review of multilevel-interconnection technology, not 
only can’t aluminum be used for submicron interconnec- 
tions, but neither can poly. This leaves polycides or re- 
fractory materials. In some approaches, refractories used 
together with aluminum-copper alloys can greatly de- 
crease electromigration problems. 


Siliciding makes sense 


To simultaneously reduce both contact resistance and 
diffusion sheet-resistance, C.Y. Ting of IBM’s Watson 
Research Center points out that siliciding both the poly 
gate material and the single-crystal silicon diffusion re- 
gion makes sense. Indeed, a Mitsubishi Electric Corp. 
team from Itami, Japan, led by K. Tsukamoto, reports at 
the conference that silicidation with titanium silicides 
does lead to a drastic reduction in resistivity: contact 
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el approach. 
As interconnections get smaller, 
the materials used are clearly chang- 
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4. Implants. Sources and drains of small MOS FETs are formed by implantation in a 
molybdenum silicon layer, in turn sandwiched between a silicon underlayer and a silicon 
dioxide overlayer. This creates a shorter channel than conventional approaches achieve. 
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6. Cliff dwellers. As devices get 
smaller, not only must there be 
multilevel connections but the de- 
vices themselves must be ar- 
ranged in a three-dimensional ar- : 
ray to minimize chip size. Thermal = a pt 

compression bonds the two layers = 
together. 


POLY GATE 


namic RAM with a 1.2-um 
line width by avoiding all 
the sophisticated techniques 
such as trenching and sili- nt 
cides discussed by many POLYIMIDE FILM 
other participants. The Mos- 
tek process begins with 
lightly doped p-type silicon, 
uses a_ localized-oxidation 
approach to create self- 
aligned, p-type twin-tubs, with conventional local oxida- 
tion and dual field-implants for device isolation. 

Two poly layers are used, with transistors built of the 
upper layer (poly 2) and capacitors and tracked resistors 
built of the lower (poly 1). Toshiba Corp., Kawasaki, 
Japan, is using n-MOS technology in their 1-Mb DRAM, 
also with a 1.2-4m line width. While Toshiba uses a 
conventional flat-capacitor-type memory-cell structure, 
the substrate’s capacitor area is maximized with buried 
oxide isolation (grooving and refilling with oxides). With 
this technique, Toshiba achieves a cell capacitance of 
over 40 fF while keeping chip size small enough to fit 
into a standard 300-mil dual in-line package. 

The n-MOS chip uses poly-2 word lines shunted by 
aluminum, rather than more exotic choices such as re- 
fractories, to keep the process compatible with existing 
production lines. Standard two-level metalization is used, 
but the first aluminum layer is capped with TiSi, to 
suppress hillock growth and 
to increase resistance to 
electromigration. 

Not all the 1-Mb efforts 
are based on maintaining a 
conservative process design. 
Mitsubishi’s n-MOS megabit 
DRAM uses the  silicides 
and refractory alloys that 
Mostek avoids. Its RAM 
has a 3.8-by-9.4-um cell size 
(again with 1.2-um_ line 
widths) and adopts a num- 
ber of new methods to im- 
prove reliability. Epitaxial- 
growth wafers are used to 
keep the cell-plate bias volt- 





7. Shrinking EEPROMs. A self- 
aligned technology is used to re- 
duce the area of the shielded sub- 
strate of this MOS EEPROM cell to 
a mere 57 uwm?. The tunnel oxide 
window and the read transistor are 
combined in the same structure 
using 2-um design rules. 
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age low. To improve access time, TiSi, polycide gates are 
used, with lamp annealing. Electromigration is halted by 
using an aluminum-silicon-titantum alloy, which is also 
convenient for dry etching. By combining all the latest 
processes, Mitsubishi claims to get a megabit RAM with 
the same reliability as current 256-K DRAMS. 

One IC area that is not widely represented at the 
conference is wafer-scale integration. A group at the 
Massachusetts Institute of Technology’s Lincoln Labora- 
tories in Lexington, Mass., led by P.W. Wyatt, reports 
on progress in a restructurable VLSI process for wafers 
(Fig. 8). One chip, a 24-cm?’ digital integrator, has been 
successfully programmed. In restructurable VLSI, new 
connections can be made as well as old ones broken by 
laser. The new laser links use amorphous silicon coated 
with a 100-A layer of SiO, as an insulator. A connection 
is made by melting through the insulator, while links are 
cut by laser evaporation of metal lines. 
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elaborate such sensors is a thermometer array developed 
at Stanford University, Palo Alto, by Phillip Barth and 
colleagues to monitor high-temperature treatments given 
to cancer patients. The array consists of two silicon 
islands interconnected by flexible gold leads, with both 
leads and islands embedded in a flexible polyimide layer. 
Each island contains a p-n junction diode that acts as the 
thermometer. The arrays are 1 mm wide and 0.4 mm 
thick and have been produced in lengths up to 20 cm. 
The Stanford group is now trying to apply the same 
technology to create sheets of force-sensors to be used on 
robots or prostheses. 

Another medical sensor being developed at Stanford is 
a pressure sensor with on-chip signal conditioning. The 
piezoelectric sensor measures 1 mm by 0.6 mm by 5 mm 


and fits on the end of a medical catheter. The circuitry is 


at the bottom of a 5-uwm-deep well, hermetically sealed 
with a glass-silicon anodic bond. A similarly sealed 0.5- 
mm?’ silicon sensing diaphragm is used for the pressure 
measurements. | 

The sensor uses a novel form of lead attachment for 
corrosion resistance. Three V-grooves, 0.1 mm wide by 
0.07 mm deep, are created in the wafer during fabrica- 
tion. Bonding pads are built into the V-grooves and are 
then covered with glass. When the chips are diced from 
the wafer, the grooves become tunnels into which the 
leads can be soldered. 

One particular type of sensor—photodetectors—is 
making especially fast progress, as CCD density increases 
rapidly. A.J.P. Theuwissen and colleagues at Philips Re- 
search Laboratories report on the development of an 
ultrahigh-density CCD-imager with 600 by 600 pixels on 
only 38 mm? (Fig. 11). The CCD, called the Accordion 
Imager, has pixels measuring 7 by 11 wm, using 3-~m 
minimum dimensions. It has about half the area of a 
conventional CCD. 

The idea behind the Accordion Imager is to double the 
CCD’s resolution without changing the number of elec- 
trodes. This is done by collecting charges at both odd- 
and even-numbered electrodes rather than only the odd 
ones, as is conventional. After the integration of the 
charges, the cells switch from a two-phase system to a 
four-phase system, one by one, and thus open up like an 
accordion. By the time the accordion is fully opened, half 
the charges have been transferred out; the other half are 
then moved out and the cells switch back to an integrat- 
ing mode. CMOS electronics are integrated into the ar- 
ray, with the CCDs fabricated in a triple-poly n-buried- 
channel process. 

High speed rather than high density is another goal of 
some photodetector researchers. S.Y. Wang at HP has 
come up with a GaAs Schottky-barrier photodiode with 
100-GHz bandwidth. The device is formed from a semi- 
transparent platinum film over n or n* GaAs epitaxial 
layers grown on a semi-insulating GaAs substrate. 

Perhaps the most dramatic advance is in sensitivity. 
Anne Chiang and N.M. Johnson of Xerox Corp., Palo 
Alto, report optical gains of as high as 1,000 electrons 
per absorbed photon, or 300 A/W, in a new type of 
photodetector. By comparison, typical amorphous sili- 
con diode sensors have sensitivities of 0.5 A/W. The 
new detectors are n-channel depletion-mode thin-film 
transistors (Fig. 12). The depletion-mode TFT is fabri- 
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10. Better than a canary. A freestanding polysilicon microbridge is 
used to detect the presence of toxic vapors. The bridge’s mass 
changes when the thin film applied to it adsorbs the vapor. This in turn 
changes the resonant vibration frequency of the bridge. 


SS 


cated by counterdoping the upper half of the channel 
region of an enhancement-mode thick-film transistor 
with phosphorus ion implantation. It achieves a photo- 
current-to-dark-current ratio of nearly 106:1. 


Bigger is better 


With circuits and sensors shrinking, power-device de- 
signers are after bigger and higher-frequency devices, 
both for use in heating thermonuclear fusion plasma and 
for radar. Klystrons are still being improved for micro- 
wave frequencies, but higher powers can be achieved 
with the new relativistic magnetrons, which can reach 
peak powers of 1 GW, according to G. Bekefi of MIT. 

For higher frequencies, cyclotron masers such as the 
gyrotron are currently producing high-power millimeter 
waves, and free electron lasers are moving toward sub- 
millimeter and far-infrared ranges. At the present rate of 
progress, in a few years current sources of radiation will 
be available at high powers for frequencies stretching 
from dc to X rays, and the long-standing gap between 
near-IR lasers and electronically based oscillators will 
have closed. 

A team from Toshiba Corp., at Kawasaki, Japan, and 
the Japan Atomic Energy Research Institute has success- 
fully developed a 1-MW, 2.3-GHz klystron to be used for 
plasma heating. The device produces 10-s-long pulses 
that can be tuned to several different frequencies in the 
course of a single pulse. 

At much higher frequencies, Varian Associates in Palo 
Alto, Calif., has tested a 60-GHz gyrotron with 200 kW 
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Avis Knows 
Even The Nicest Guys Can Get Ugly 


Waiting For A Rent A Car. 


That’s why we invented the _ from your plane to an Avis Express bus 
sazs Avis Wizard Number. Itputs _ that delivers you directly to our lot, 

si = all your renting information where your car and contract are waiting. 
right at our fingertips so we can reserve We’ re trying harder than ever to save 
a car for you in just over a minute. you time, from reservation to return. So 

“The Avie Wear Systan., call Avis at 1-800-331-1212 to apply for 
A faster way to rent a car. an Avis Wizard Number. And 

see how much faster it makes 


. renting a Car. 
We try harder. Faster. 

















When you make a 
reservation with a Wizard 
Number, you can bypass 
carrental counters at ff 
major U.S. airports. 
Just go straight 
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Avts features 
Oldsmobile Cutlass Supreme. 
© 1984 Avis Rent A Car System, Inc. Avis® 
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AUTOMOTIVE ELECTRONICS 


AUTOMAKERS 


SHIFT TO 
PROCESSORS 





Microprocessors in automotive systems improve fuel economy, 





lectronic engine-control design has been a key point 

of automobile manufacturers during the 1980s, with 
more than $50 million already spent to develop systems 
that meet emission-control and fuel-economy standards. 
Such standards are currently legal requirements in the 
U.S. and Japan, with similar laws on the horizon in West 
Germany, Australia, Sweden, and Switzerland. 

Most of the improvements made to the internal com- 
bustion automobile engine since its development have 
modified the mechanical and hydraulic systems, while 
the electrical system has remained essentially untouched. 
In the 1970s, however, high petroleum costs and legislat- 
ed emission standards created a major problem for de- 
signers of new automobiles. What was needed was a 
closed-loop system of engine control—one that could 
continuously set fuel and ignition parameters, measure 
the resulting performance, and then reset those parame- 
ters while constantly seeking the best combination of 


La RMaAeT OST GHRNISHRER paStFiON — 


keep emissions within legislated limits 0 by Aichard Valentine and Jack Stewart 


MICRO COMPUTER . 








engine adjustments. 

Fortunately, at the same time, the semiconductor in- 
dustry introduced the powerful very large-scale integrat- 
ed-circuit microprocessor. The microprocessor was found 
to be ideally suited to serve as an automobile engine 
controller, providing the necessary computing power, 
flexibility, reliability, and economy. 


Controlled emission mandated 


Early designs for four-cycle internal-combustion en- 
gines first used electrical control in ignition systems, 
where adjustments involved crankshaft timing and dwell 
time. Crankshaft timing, although augmented by auto- 
matic spark-advance mechanisms, was strictly mechani- 
cal and required frequent adjustment to compensate for 
wear. The dwell time, or spark-coil on time, was set by 
adjusting the spark-coil points to a specified gap. Because 
of mechanical wear and electrical arcing, the points 


SPARK 
CONTROL 


CHECK 
IGNITION 
INDICATOR 


LIMP-HOME 
CONTROL 


1. Spark timing. Optimum spark timing and width can be set using one of the microcomputer’s timers to monitor the engine’s crankshaft angle, 
while the other timer establishes the spark timing profile. One microprocessor can monitor up to eight inputs. 
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been the development of the distribu- 
torless ignition, which uses special 
spark-plug coils that fire two plugs 
at a time. The result is the attain- 
ment of a new level of precision in 
fuel and spark control as well as the 
elimination of some mechanical-fail- 
ure mechanisms. 

Comparable developments in the 
control of fuel to the engine cylin- 
ders have also occurred. Fuel control 
is perhaps the most difficult engine 
system to design, because it must be 
extremely reliable and yet be cost 
effective. 

Electronic fuel- ree systems 
based on discrete analog and digital 
devices, introduced in the late 1960s, 
turned out to be unproven, bulky, 
and cumbersome and were soon re- 
placed with the tried and proven me- 
chanical fuel-injector system. 

Interest in electronic fuel injection resurfaced when it 
was recognized as a useful way to meet federal emission- 
controls requirements. This time, however, the micro- 
processor was combined with a simple air-to-fuel mixing 
device when General Motors Corp. introduced throttle- 
body fuel injection in the late 1970s; the same basic 
system is used today. 

The microcomputer fuel-control system actually does 
more than just routinely mete out fuel at a given rate. 
The fuel delivery rate is governed by several input vari- 
ables including throttle position, intake air-flow mass, 
and temperature, which are sensed to produce the opti- 
mized fuel-to-air mixture. 

The exhaust gas is also monitored for chemical con- 
tent, and the system can fine tune the fuel-to-air mixture 
while the engine is running. In effect, 
the engine runs in an open-loop 
mode for certain conditions, such as 
high acceleration demands, then op- 
erates in a closed-loop mode for 
meeting emissions standards during 
regular driving. A conceptual micro- 
computer-based engine-control sys- 
tem (Fig. 2) may be included in late 
1980s models. 

When failures occur in the engine- 
control system, it is important that 
the automobile does not become 
completely disabled. This is done by 
adding a circuit containing fixed fuel 
and ignition system parameters into 
the critical control signal lines to the 
fuel and spark circuits. If a control 
electronics failure occurs, the backup 


4. Chip architecture. Thanks to the 
MC68HC11 microcontroller’s 512 bytes of 
electrically erasable read-only memory, each 
control system can be optimized without the 
need for the automobile manufacturer to 
change or stock masked ROM chips. 
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3. Timing relationships. An eight- -cylinder engine running at 6,000 rpm requires 13.5-us 
timing resolution to maintain a 0.5% crankshaft-angle timing accuracy. A microcomputer with 
three 16-bit shift registers is necessary. 


nonsmart circuit presets the fuel and ignition sysioes SO 
that the vehicle can still be driven. 

A look at the technical requirements of an electronic 
microcomputer engine-control design reveals that a pow- 
erful digital processor and input/output structure is 
needed. It is critical that the timing relationship between 
engine speed and the cylinder combustion period for 
four-, six-, and eight-cylinder engines be precise (Fig. 3). 


Microprocessor requirements 


An eight-cylinder engine at 6,000 rpm requires a timer 
resolution of 13.5 ys to maintain a 0.5% crankshaft- 
angle timing accuracy. This requirement may be achieved 
by a microcomputer such as the Motorola MC68HC11 
(Fig. 4); its architecture includes three general-purpose 
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SWITCHES 





_| SPARK AND FUEL CONTROL 


DISPLAYS SWITCHES 





6. Vehicle systems. The four vehicle-control systems are connected together with a serial-data bus, permitting important functional data to be 


interchanged. For example, the engine loading data is available to the transmission control to set the optimum gear ratio. 


spikes generate troublesome electromagnetic radiation in- 
terference, making traditional automobile wiring systems 
candidates for redesign. 

Although it is certainly possible to add required com- 
munications paths into standard automobile wiring har- 
nesses, much care is necessary to minimize electromag- 
netic-interference pickup and radiation. One technique 
for reducing this is to use a slow data rate with a high 
error-checking and -correcting protocol. If there is a 
need for a fast data rate, then an alternate data link must 
be used. Coaxial cable is not effective because of possible 
high-current ground loops through its shield. Twisted 
pairs feeding into isolation and impedance-matching 
transformers work well with telephone equipment but 
may not be cost effective for automotive use. Fiber-optic 
data links hold the most promise for a trouble-free data 
link in the automobile. Low-cost optoelectronic devices 
have been introduced recently to fill this need. 


Remaining problems 


An automobile engine compartment provides a severe 
operating environment, with temperature extremes espe- 
cially rigorous. Electronic components and systems must 
be designed for reliable operation from under-hood tem- 
peratures of 125°C and high battery voltage (up to 16 V) 
to -40°C with a battery voltage of only 5 V during engine 
cranking on a cold winter night. Further developments in 
engine-control electronics will call for more measure- 
ments and calculations than now used, and these will 
have to be increasingly precise. 

Currently, the typical resolution of an analog-to-digital 
converter found on a microcomputer is 8 to 10 bits. If 
signals vary between 0 and 5 V, the microcomputer can 
resolve from 0.0196 to 0.0048 V. The analog-to-digital 
resolution must be matched with sensor sensitivities to 
achieve optimum performance. 

Another concern is the internal precision of the micro- 
computer structure. An 8-bit number will resolve only to 
a 0.39% error, whereas a 16-bit number will resolve to a 
0.0015% error. It is critical that the registers used for 
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calculations be large enough to retain sufficient accuracy. 

An engine-control microcomputer instruction set 
should be flexible enough to be effective for all on-board 
automotive application needs. It should allow program- 
mers to use a common language from one application to 
another and from each generation of automobile to its 
succeeding generation, requiring a highly efficient cross- 
assembler. As a first step in this direction, new engine 
control microcomputers will include powerful instruc- 
tions for mathematical calculations such as multiply and 
divide, signed or unsigned. Automobile serviceability is 
an area where microcomputer engine control will con- 
tribute greatly in the future. On-board microcomputers 
combined with EEPROMs will make detection and pre- 
liminary analysis of faults practical and economical. 

IC packaging for automotive electronics is changing 
because of new automated manufacturing methods, high 
pin counts, and the ongoing need for very efficient heat 
dissipation. The solutions to these packaging problems 
are varied. However, it seems clear that today’s flip- 
chips, dual-in-line packages, and ceramic DIPs are giving 
way to plastic-leaded chip-carriers, small-outline ICs, and 
single-in-line packages which, in turn, will be displaced 
by tape-automated bonding. 

As 16- and 32-bit microprocessors are developed, their 
microcomputer counterparts for automotive applications 
will soon follow. Future automotive systems will include 
Motorola’s SMART-power (logic and load-handling) 
technology, with microcomputer logic functions imple- 
mented into the load switch element. For example, if a 
digital load-switching system is used to control remote 
actuators or lamps, the SMART-power load switch could 
include logic to monitor the actuator or lamp for failure. 
If a failure is detected, the master control system would 
be alerted so that corrective action can be taken. LJ 





Richard Valentine is an automotive systems engineer and 
Jack Stewart is automotive strategic marketing manager 
at Motorola Semiconductor Products Sector, Phoenix, 
Ariz. | 
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The SGS L296 Power 
Switching Regulator with more 
power. 


It delivers a mighty 4A at a 
variable voltage between 5V and 
A0V. And it does so with greater 
efficiency, up-to 90% operating at 
frequencies of up to 100KHz. 

With higher efficiency 
comes low dissipation in the 
supply so you can design ina 
smaller heatsink and builda 
small, less expensive supply. 


To help you further the | 
L296 features more control and 
protection than any of its rivals. 


Withareset/power fail circuit. 

The provision for current 
limiting. 

Soft start. 


And an output overload 
protection. 


Unlike other regulators 


where features like these have 


to be added on, the L296 has 
them all built in. 

Saving you time, space and 
money. 

Furthermore, the L296 is 
assembled in the SGS developed 
Multiwatt™ 15-lead plastic 
dower tab package. 


Circle 90 on reader service card 


The best in the world, this 
package offers very low thermal 
resistance. 




















TYPICAL SYSTEM PERFORMANCE 








PARAMETER VALUE 
9to46 


60dB 


CONDITIONS 
l=4A 
V,=10-40V, lb>=2A 
15mV V,=35V,Io>=0-5A to 4A 
56dB f=100Hz 


The L296 is ideally suited 
to use in monitors, printers, 
personal computers and 
typewriters. 


Millions are already in use 
and the L296 is readily available, 
with sample quantities obtainable 
ex-stock. 


Send now for details of L296 
Power Switching Regulator. 


And make sure you've 
got more power 
and control 
than any of 
your rivals. 
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Line Regulation 






Load Regulation 
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PROGRAM MAKER 
HAS CAD-LIKE 
FEATURES 








NEW 
PRODUCTS 


Latest version of the Factory application generator uses diagramming 


techniques to illustrate the logical flow of programs [1 by Steve Zollo 


ust released, the latest version of the Factory, Cortex 

Corp.’s automated application development tool, fea- 
tures a computer-aided-design-like visual programming 
aid and an advanced report generator. Running on a 
Digital Equipment Corp. VAX computer under VMS, 
the Factory includes an application generator and inte- 
grated fourth-generation language called Builder. 


What CAD is to designers, the Factory is to program- 


mers: it automates the development of on-line business 
applications. From user specifications entered interactive- 
ly at a terminal, the Factory constructs general business 
applications complete with screens for data entry, data 
updating, data retrieval, reports, computations, and data- 
base management. The Factory generates applications 
that can run on PDP-11 and the Professional 350 com- 
puter as well as on VAX. 


BRACKETS 





ENDFOR 


REPETITION BRACKETS (LOOPS) 


Boxed in. Action diagramming uses brackets to show a program’s control structure. Brackets with 


One of the new features in Version 2.5, the action 
diagrammer, is a visual programming aid that automati- 
cally displays the logical flow of a program in a concise 
and easy-to-understand manner. “Graphically oriented 
computer-assisted-programming techniques represent a 
major breakthrough in computer programming,” accord- 
ing to Craig Hill, president of Cortex. 

The Action Diagrammer is a graphical language editor 
that provides a visual representation of very-high-level 
program code to facilitate the addition of sophisticated 
program logic to generated code. The editor also checks 
the syntax and consistency of code while it is being 
entered on line. The action diagrams produced graphical- 
ly depict the structure and flow of program logic that 
makes program code easy to read and understand. 

The advanced report generator incorporated into Ver- 


CONDITIONS 


WHEN A= 1 





tures that are executed once; a double line at the top indicates a group of operations that are repeated. 
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Advanced Logic Analysis 


Hard-Hitting PALAS 40C50, The Pro’s Choice! 


Providing you not only with state-of-the-art Logic 
Analysis Performance, Dolch’s new PALAS also 


P rf ¢ 2 features high class human interfacing. 
e OrTMance at 950 A large 9’ CRT, in combination with a highly intelli- 
gent menu driven scheme and battery backed memory 
is the key to its simplicity and ease of use. 


Unprecedented Price/Performance 

40 input channels 

Maximum sampling of 100 MHz 

32 x 1K of source and reference memory 
Battery backed RAM for storage 

4 level sequential triggering 

5 ns glitch capture 

8/16-bit mnemonic disassembly 
Personality modules for all popular 
8/16-bit microprocessors 


For a Demonstration or more info write or call 


2029 O’Toole Avenue, San Jose, CA 95131 
(408) 945-1881, (800) 538-7506, TWX (910) 338-2023 


iALDOLCH 


eu LOGIC INSTRUMENTS 


Circle 71 on reader service card 
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FRACTIONAL TO 10 HP 
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ACCURACY .25% 


They use hysteresis brakes, so you get all the other : 
advantages of hysteresis torque control as well. Full = 
range of models up to 200 Ib.in., with English, metric, : : 
or SI calibration. The interchangeable readout simul- 
. taneously displays torque, speed, 
# and horsepower, with pushbutton 
hold as needed. There’s no sys- 
tem as simple, foolproof, and 
efficient for testing motor output. 
Request literature package 
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FOR 3 VOLT MEMORY BACKUP USE 


Mounts directly on PC Boards. Clearly marked polarities. 
Accepts 20mm to 24mm (dia.) by 1.6 to 3.2mm (ht.). 
For Duracell, Eveready, G.E., Panasonic, Ray-O-Vac, 
Saft, Sanyo and Varta. 
Quick, easy battery insertion and replacement. 
Rugged Construction — advanced air-flow design. 
| Holders for #%2AA, 24A and 2N sizes also available. 
or call us toll-free at 


7844 ; Send for Complete Component Catalog. 


800-828- 
aeons babheaer WE SHIP PRODUCTS... NOT PROMI5253 
MAGTROL, INC. KEYSTONE 


Oo 
70 GARDENVILLE PARKWAY WEST er.ce cra oc 8.1.0. 8.5 RP 


49 Bleecker Street, New York, NY 10012 
BUFFALO, NEW YORK 14224 716-668-5555 Tel: (212) 475-4600 TLX. 35-3700 


Call Toll Free: 800-221-5510 


see our Catalog in 
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MODEMS (| TERMINALS (| PRINTERS 





as many toll-free numbers) and converts them to numeric 
form before dialing. 

Both models are auto-dial, auto-answer asynchronous 
modems, compatible with the International Telephone 
and Telegraph Consultative Committee V.22 bis (USA) 
standard at 2,400 bits per second, Bell 212A at 1,200 
b/s, and Bell 103 at 300 b/s. The manufacturer feels that 
the advanced signal-filtering technology necessary for 
2,400 b/s transmission results in exceptional technical 
performance at the lower rate of 1,200 b/s. 

Both modems are configured on a single. board, with 
only 17 integrated circuits. The Microlink 2400, designed 
to occupy a full-sized single slot in the IBM Corp. Per- 
sonal Computer and its compatibles, also includes the 
manufacturer’s proprietary telecommunications software, 
Telpac. The Courier 2400 model may be used with any 
computer or ASCII terminal equipped with an RS-232-C 
serial interface and offers a nine-function light-emitting 
diode display panel. 

The suggested retail price for both models is $895, and 
they will be available in January 1985. 

U.S. Robotics Inc., 1123 W. Washington Blvd., Chicago, Ill. 60607. 
Phone (312) 733-0497 [Circle 354] 





User-can switch modem 


from CCITT to Bell standard 


Meeting both the international and Bell standards for 
data communication at 300, 600, 1,200, or 2,400 b/s, the 
Smartmodem 2400 permits the user to switch transmis- 
sion rates by issuing a command to the modem. The 
modem operates both synchronously and asynchronous- 
ly, which enables it to link terminals, personal comput- 
ers, mainframes, and information utilities. 

Features include call-progress monitoring, voice-data 
switching, and the ability to set communications instruc- 
tions with keyboard commands instead of mechanical 
switches—commands that can be permanently stored in 
nonvolatile memory. The commands employed are a su- 
perset of the manufacturer’s AT command set. 
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For compatibility with long-distance carriers such as 
MCI or Sprint, the Smartmodem 2400 waits for a second 
dial tone before dialing additional digits or commands. 
The modem also responds to the “quiet answers,” a 
period of silence following a connection, standard on 
Rolm and much private branch exchange equipment. 

The Smartmodem 2400 comes with a transformer, 
modular phone cable, and user’s manual. Its estimated 
retail price is $899. Available in January 1985, units will 
be shipped within six weeks. 
Hayes Microcomputer Products Inc., 
Blvd., Norcross, Ga. 30092. Phone (404) 449-8791 


5923 Peachtree Industrial 
[Circle 355] 


VT220-compatible terminals 
to be available in pana 





The largest Taiwanese electronics concern, Tatung, 
promises January availability of VIT220-compatible termi- 
nals at a price 40% lower than those hard-to-get termi- 
nals made by Digital Equipment Corp. When available, 
the TVT-7220 display terminal will be priced at $850 
each. The company says it will initially be able to deliver 
from 4,000 to 6,000 terminals a month. 

In addition to full WT220 terminal emulation, the 
TVT-7220 features a larger screen—14 in.—an ergonom- 
ic tilt and swivel enclosure, and emulation of the DEC 
VT100 and VT52 terminals as well. The firm is also 
introducing the MM-1222 and MM-1225, two 12-in. 
monochrome monitors priced at $230 each. 
Tatung Co. of America Inc., 2580 El Presidio St., 
Calif. 90810. Phone (213) 637-2105 


Long Beach, 
[Circle 352] 





Laser printer uses cartridges 
to download type fonts 


Suitable for multiuser or single-user systems, the LNO3 
laser printer puts out eight pages/min, equivalent to 333 
characters/s. The LNO3’s print density is 300 dots/in., 
and simple business graphics can be produced at resolu- 
tions of up to 150 dots/in. Resident fonts allow the 
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We decided not to be the hotel 
that offered the “first” hotel frequent 
traveler program. Instead we decided 
to offer the best. Carry the Ramada 
Business Card and you carry clout. 

Clout that includes: preferred 
room rates, automatic room upgrade 
when available, extended check-out 
time when requested in advance, 
check cashing privileges up to $100, 
Hertz rental car discounts, a free 
daily newspaper, and, at the 
discretion of your Ramada manager 
even more benefits like express 
check-in and check-out. Maybe even 
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Introducing the Ramada a free drink. 
Business Card. It can pay off faster _Clout that lets you earn Ramada 
than any other hotel preferred guest Business Card Dividend Points good 
program while it makes every Ramada toward valuable travel awards and 
visit a better stay. merchandise. Clout that can mean 


you build points faster than other 
programs because Dividends are 
awarded based on your total bill. 

Don't spend another night 
without clout! 


IWANT IT ALL: 
THE CARD, THE CLOUT 
AND I WANT IT NOW. 


‘Tear out the ad and take it to any Ramada. /t3 good for one extra bonus point 
if you're a new applicant. Fill out the application at the front desk and you 
pick up another point. Spend the night and your're really moving up. Call 


1-800-2-RAMADA for reservations. Or mail the ad to: Ramada Response 
Center, P.O. Box 4500, Woburn, MA 01888. We'll send you an application. 


NEXT TIME, RAMADA 


TEAR HERE 






















Desk Clerk: Please attach to application. 
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© Ramadainns, Inc., 1984 Membership # (to be issued by desk clerk.) PMN 
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ICs 1 PRODUCTION EQUIPMENT 


NCR45CG72, are now available in 
84-pin ceramic pin-grid-array pack- 
ages for $545 each; 84-lead, plastic J- 
lead chip carriers selling for $495 
each will be available in the first 
quarter of 1985. 

NCR Corp., Microelectronics Division, 2001 
Danfield Ct., Fort Collins, Colo. 80525. 
Phone (303) 226-9500 [Circle 364] 






COLCOAT 515 


‘STOPS 


=i (=Youd ges-j t=) te 
Damage 






Protect delicate LSI and IC chips from elec- 
trostatic damage with COLCOAT 515, a uni- 
que, alcohol-based liquid. One application 
of COLCOAT 515 on a chip carrier case 
prevents electrostatic buildup for more than 
two years. It dries quickly to form a tough, 
protective coating. 

Japan’s leading electronics makers use 
COLCOAT 515 because of the almost 100% 
perfect protection it affords. The incidence of 
rejection due to damage from static electrici- 
ty is less than one in a million. Specify 
COLCOAT 515 to ensure the damage-free 


GaAs cell array builds both 
digital and analog circuits 


The semicustom gallium arsenide 
Quick Chip cell array, which sup- 
ports digital circuits with clock rates 
up to 2 GHz and analog circuits 
with bandwidths to 5 GHz, is said 
by the manufacturer to run three to 
five times faster than emitter-cou- 
pled-logic circuits currently in use. 





in.*. The unit offers RS-232-C com- 
patibility, adjustable clinch angle and 
cut length, 90° head rotation, and a 
resolution of 0.001 in. 

The CC-1084 is delivered 15 weeks 
after ordering. Pricing information 
was unavailable. 


The Quick Chip targets applications 
in mixed analog and digital systems, 
such as fiber-optic links that transmit 
in the gigabit-per-second range, par- 
allel-to-serial-to-parallel data conver- 
sion, and very high-speed signal en- 
coder/decoder circuits. 

The semicustom array is built in a 
mature GaAs depletion-mode pro- 
cess that has a much higher speed 
capability than comparable silicon 
processes. Circuits can be built by 
the digital or the analog process, and 
Spice transistor models and standard 
transistor layouts are available to as- 
sist the analog designer. More com- 
plex circuits, such as those using ca- 
pacitors and precision resistors, can 
also be built. 

Available in an 0.42-in.? ceramic 
leadless chip carrier and socket as- 
sembly for prototype testing, the 
Quick Chip array carries a price tag 
of $55,000. 

Tektronix Inc., P.O. Box 500, Beaverton, 
Ore. 97077. Phone (503) 644-0161 
[Circle 385] 





Cut-and-clinch head operates 
in robotic assembly setting 


The variable-center-distance cut-and- 
clinch head of the CC-1084 has a 
footprint of 0.1 in.? and can accept 
components with wire up to 0.048 in. 
in diameter and lead centers from 
0.2 in. to 2.3 in. A stepper-motor- 
driven X-Y table lets the system han- 
dle printed-circuit boards up to 18 
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Heller Industries Inc., 4 Vreeland Rd., Flor- 
ham Park, N.J. 07932. 
Phone (201) 377-6800 [Circle 366] 


Microwave probing tools 
test wafers through 18 GHz 


A probe station and two series of 
probe cards have moved the art of 
performing on-wafer measurements 
from under 1 GHz up to 18 GHz. 
The model 42 microwave research 
and development probe station is a 
manual wafer-probing station that 
provides reconfigurable probe foot- 
prints while allowing multiple con- 
nections to coaxial cables. Using four 
three-axis positioners for mounting 
up to four probe heads, the model 42 
can examine each side of the device 
under test. 

The model 42 comes with eight 
probe heads, two Impedance Stan- 
dard substrates, a standard probe- 
card adapter, a microscope with co- 
axial and oblique lighting, and more. 
The series 1000 and 2000 probe 
cards are compatible with standard 
4.5-in. mounts. They consist of one 
probe-head footprint on one to four 
sides of the device being tested. The 
series 2000 also provides integral 
low-frequency needle-type probes for 
power supplies, bias, and _ other 
properties. 

Both the probe station and the 
probe cards come complete with cali- 
bration standards to calibrate one- 
port or two-port measurements at 


deliveries your customers want. 


wis 


COLCOAT CoO., LTD. 


3-28-1 Omori-nishi, Ota-ku, Tokyo 143, Japan. 


Phone: (03) 762-8526. Telex: 0246-7481 COLCOT J 
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WORK STATIONS 


Ore., the new portable is intended 
for technical end-users and value- 
added resellers who want an entry- 
level transportable Unix machine. 
HP says the machine will go for un- 
der $5,000 for unit sales. 

When Unix applications reach the 
Office, the portable will be sold to 
business professionals, says product 
marketing manager Sal D’Auria. The 
new machine is run by a Motorola 
68000 microprocessor and an HP- 
built graphics coprocessor. System 
software is based on the AT&T Sys- 
tem III Unix and the HP-UX Unix 
extensions, including a window man- 
ager and the personal applications 
manager (PAM) that HP first intro- 
duced in its 150 Personal Computer, 
as well as the Programmer’s Work- 
bench and some communications 
software. 

The system supports program de- 
velopment in C, Pascal, Fortran, and 
technical Basic. It is data-file- and 
source-code-compatible with HP’s 
earlier Unix machines, the Series 200 
and the Series 500, and object-code- 
compatible with the 200. 

Its standard memory configuration 
is 800-K bytes. The display has a 
resolution of 512 by 255 pixels. The 
printer is HP’s 150-characters-per- 
second Thinkjet. A mouse is option- 
al. Expansion is possible through a 
built-in IEEE-488 interface and two 
expansion ports, plus a bus expander. 
Hewlett-Packard Co., Inquiries Manager, 
1820 Embarcadero Rd., Palo Alto, Calif. 
94303 [Circle 387] 


Multitasking work stations 
can stand alone or run in net 


Computer-aided engineering applica- 
tions receive a boost from two work 
stations, models 10 and 20, based on 
the Bell Laboratories Unix System V 
operating system. The central pro- 
cessing unit in each station uses dual 
32-bit microprocessors: a 68010 and 
a 68000 running at 10 MHz. The 
graphics processor is 68000-based, 
with 128-K bytes of program memo- 
ry and up to 1.2 megabytes of dis- 
play merhory that runs independent- 
ly of the CPU. 

Packaged as a stand-alone unit, 
the basic station includes a 32-bit 
CPU with three RS-232-C lines, 1 
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HE ONLY 

FULLY CONFORMAL 
MOISTURE AND 
SOLVENT-PROOF 


Nova Tran coats circuit boards quickly and ze 

economically with vacuum-deposited Parylene. | — 

@ Impervious to moisture and all solvents 

e@ High dielectric—5KV/mil 

e Transparent, pinhole-free and absolutely 
conformal 

e@ Typical coating thickness—.5 to 2-mil 

Ask for sample G-10 board 

for testing. Call for information on | 

our economical application “3 

engineering and 2 

production services. ie 


NOVA TRAN == 
CORPORATION. “eB 
100 Deposition Drive 
Clear Lake, WI 54005 Ma 3h) 4 \\\\ SS 
715/263-2333 TELEX 29-0220 amare 3 ariel 


REGIONAL COATING CENTERS—EAST & WEST COASTS 
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Major Routes to 
Reliability, Provided 
by the RAC 


¢ System Reliability and Maintainability Consult- 
Taye Ret=Ja (et: 1 
Customized Data Searches and Analyses 
Statistical Support Services 
Semiconductor Device Reliability Databooks 
— Digital Data —Hybrid Circuit Data 
od Mal =y- ea al (lar: (er- OY: \C Wteem [¢- lassi) (e)¢4 B) (ele (- mi BT-1¢- | 
—Memory/LSI Data 


=i {=Tos (co)al(om =e [U] | elanl=1a) Mat: um By-\t-lelee) 


Reliable Equipment Design Guidelines 
—Design Reliability Handbook 
—Microelectronics Failure Analysis 

Techniques Procedural Guide 


¢ Tutorial Reliability Courses 


¢ Electrostatic Discharge (ESD) Seminars and 
Publications 


RAC 

[Oj Reliability Analysis Center 

J) RADC/RBRAC. e Griffiss AFB, NY 13441 
Phone 315-330-4151, Autovon 587-4151 

RAC Is a DoD Information Analysis Center Operated by IIT Research Institute 
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Rise to the top of the heap, 
by putting yourself at 
the top of the list. 


It’s tough getting ahead when you're always getting a week-old ElectronicsWeek. 

Now you can stay on top by receiving your own copy. Timely and up-to-date. 
Addressed to you personally. 

Tired of being one of the last to know what’s happening in the industry? In the ever- 
changing electronics industry, you can’t afford to be left out in the cold. 

Don't hesitate. Fill out the subscription card now. If there is no subscription 
card, please write to: ElectronicsWeek, CN 807, Martinsville, 
NJ 08836 or call toll-free 800-257-9402 ext. 14 (in New Jersey, 
call collect 609-426-5330 ext. 14). Outside U.S., 
please write to: Subscription Dept., European 
Circulation Center, Maidenhead SL6 ZQL, England. 

Rise to the top of the list. And the vt 

top of the heap. 














SOFTWARE 0 MEMORIES 


and a “flip”? key is provided that al- 
lows data to be compared from two 
different applications. 

Ability, which is priced at $495, is 
configured to run on an IBM Corp. 
Personal Computer having at least 
256-K bytes of memory and two disk 
drives, plus a color monitor. Ship- 
ments will begin at the end of Janu- 
ary 1985. 

Xanaro Technologies Inc., 321 Bloor St. E., 
Suite 815, Toronto, Ont. M4W 1G9, Cana- 
da. Phone (416) 927-8369 [Circle 357] 


Dual-port video DRAM 
treats text as graphics 


WW, 








By providing up to 97% of the avail- 
able memory cycles to the processor, 
the TMS4161 gives the processor suf- 
_ficient access to memory to treat text 


as graphics, thus eliminating the 
need for a separate text controller. It 
also allows the display memory and 
system memory to share the same 
data bus and control hardware. 

Combining a 64-K dynamic ran- 
dom-access memory with a 256-bit 
shift register, the TMS4161’s dual- 
port architecture allows a graphics 
(or host) processor to operate on the 
DRAM portion of the device while 
the shift register simultaneously and 
asynchronously provides pixel data 
to refresh the display. Thus, access 
to the display memory data bus is 
not blocked by cathode-ray-tube re- 
freshes, a common graphics problem. 

In bit-mapped display applications, 
the TMS4161 supports dot rates 
from 5 to over 150 MHz, interlaced 
or noninterlaced displays, and a vari- 
ety of screen configurations. In addi- 
tion, the serial-input port targets 
nonvideo applications that require se- 
quential data streams combined with 
random-access capability. 

The TMS4161 is offered initially 
in a 20-pin dual in-line package, in 
two models with different access 
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times. In 100-piece quantities, the 
TMS4161-15 (150-ns access time) is 
priced at $9.90, and the TMS4161-20 
(200-ns access time) is priced at $9. 
Both are available now. 

Texas Instruments Inc., Semiconductor 
Group, Literature Response Center (SC- 
449), P.O. Box 809066, Dallas, Texas 
75080. [Circle 386] 


64-K static RAM and 16-K 
dual-port RAM come in CMOS 


A 64-K CMOS static random-access 
memory and a 16-K CMOS dual- 
port RAM are organized as 16-K by 
4 bits and 2-K by 8 bits, respectively. 

The IDT7188 static RAM has ac- 
cess times as fast as 55 ns, with max- 
imum power consumption of 495 
mW. Its reduced-power standby 
mode enables designers to reduce de- 
vice power requirements. All inputs 
and outputs are TTL-compatible and 
operate from a single 5-V supply. It 
is packaged in a 22-pin, 300-mil dual 
in-line package for board-level pack- 
ing densities. 

The IDT7132 dual-port RAM pro- 
vides two ports with separate con- 
trols, address, and I/O lines that per- 
mit independent access for reads or 
writes to any location in memory. 
Access time as fast as 90 ns are 
available with typical operating pow- 
er of 320 mW. It is packaged in ei- 
ther a 48-pin DIP or a 48-pin lead- 
less chip carrier. The IDT7132 is 
priced at $324 each in lots of 100 
pieces; samples will be available in 
the first quarter of next year. 
Integrated/Device Technologies Inc., 3236 
Scott Blvd., Santa Clara, Calif. 95051. 
Phone (408) 727-6116 [Circle 368] 


16-K static RAM eliminates 
excess control circuitry 


A 16-K CMOS static random-access 
memory, the MK48CO2, is designed 
for battery-backup-protected memory 
and eliminates the need for external 
power-fail detection and _ battery- 
switching circuitry. 

Unlike electrically erasable pro- 
grammable read-only memories and 
other nonvolatile memories, the 
MK48CO2 has write-protection cir- 
cuitry that prevents spurious data 
from being written to the RAM as 
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An automatic adhesive dispenser, the 
EFD 1000DV, uses a vacuum pick- 
up pencil to place small chips or 
components in the deposited fluid. 
One operator controls both the dis- 
pensing barrel and the pencil. A 
timed air pulse displaces a measured 
amount of the fluid, and an internal 
vacuum transducer and analog gauge 
function to prevent dripping between 
dispense cycles. The 1000DV _ re- 
quires a 115-V ac power supply and 
up to 100 Ib/in.? of factory air. 
Priced at $647, delivery of the unit is 
from stock. 
Electron Fusion Devices Inc., 977 Water- 
man Ave., East Providence, R.I. 02914. 
Phone (401) 434-1680 . 
[Circle reader service number 421] 


Tantalum furnace shields, rigidized 
to reduce warpage, are recommended 
for high-temperature vacuum opera- 
tions by the manufacturer. Because 
the rigidized design uses a thinner 
layer of tantalum than did previous 
models, material costs are reduced. 
Furnace parts include tantalum heat- 
ing elements, side, top, and bottom 
shields, and mounting hardware. The 
shields are custom-manufactured to 
user specifications. 
NRC Inc., 45 Industrial 
Mass. 02154. 

Phone (617) 969-7690 


Plaza, Newton, 
[Circle 422] 


Molded Lexan resin carrying cases 
for transporting or shipping compo- 
nents and equipment are water-resis- 
tant, lightweight, and nonconductive, 
according to the manufacturer. 
Latches are of industrial strength, 
and padlock eyes permit the case to 
be secured to a fixed object with a 
chain. The LF series cases are 14 in. 
wide by 21 in. long; the LC series 
are 9 in. wide and 14 in. long, and 
both come in heights of 4, 5, or 6 in. 
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Expansion modules are available. 

TSE Inc., 541 E. Hector St., Consho- 

hocken, Pa. 19428. Phone (215) 825-8202 
[Circle 423] 


Bar-code labels, sequentially num- 
bered and made of aluminum-base 
material, are recommended by the 
manufacturer for very harsh applica- 
tion environments. Compu-metal la- 
bels offer a print-contrast ratio of 
90%. They come in a variety of 
thicknesses and in ultrahigh densities 
(15 characters/in. and above); the 
“x dimension” tolerance is under 
0.001 in., and narrow elements as 
small as 0.004 in. are available. 

Computype Inc., 2285 West County Rd. C, 
St. Paul, Minn. 55113. Phone (800) 328- 
0852 — [Circle 424] 


A pressure-sensitive spacer material 
for flexible-membrane switches, 
called Y-7958, is an 8-mil-thick 
product with 144 mils of clear acryl- 
ic adhesive on each side. It is intend- 
ed to meet medium-to-high bonding- 
strength requirements. The Y-7958 
spacer has a dielectric strength of 
13,000 V and resistance to tempera- 
tures up to 350°F. Protected by a 58- 
Ib polycoated kraft liner, it is avail- 
able in 24-by-36-in. sheets. 

3M Co., Converter Specialties Division, De- 
partment 1S84-108, P.O. Box 33600, St. 
Paul, Minn. 55133. [Circle 425] 





A cable path and separation for fi- 
ber-optic and TV cables, from Duct/ 
Innerduct, is designed for direct buri- 
al of cables or installation in under- 
ground ducts. The polyethylene 
product comes with smooth walls or 


corrugated walls, in several sizes, 
and is available with a pulling rope 
or tape preinserted during extrusion. 
It is said to have high resistance to 
stress and abrasion, and the low fric- 
tion coefficient eases cable insertion. 


Phillips Driscopipe Inc., P.O. Box 83-3866, 
2929 N. Central Expwy., Richardson, Tex- 
as 75083. Phone (214) 783-2666 

[Circle 426] 





Custom thin-film metallized wafers 
and substrates, the HCN series, are 
offered in a choice of substrate mate- 
rials, from 3 in.? down to 0.02 in.?. 
Precision NiCr-Ni-Au and Cr-Ni-Au 
metallization systems are standard, 
and each system is available in pat- 
terned or unetched form. Dimension- 
al tolerances are offered to the user’s 
specification, down to 1 pin. The 
HCN series includes microwave sub- 
strates. Prices of wafers typically 
range from $30 to $60, in 100-piece 
quantities. Prices of substrates go 
from $2 to $40, in 1,000-piece quan- 
tities. Delivery time is 3 to 12 weeks. 
HyComp Inc., 75 Union Ave., Sudbury, 
Mass. 01776. Phone (617) 443-4631 
[Circle 430] 


A series of custom polyimide solu- 
tions—adhesion promoters, an etcher 
and rinse, a photoresist stripper, and 
a thinner-liftoff solvent—is designed 
for high-performance microelectronic 
application. The solutions are stable 
at room temperature and require no 
high-temperature cure. Consequent- 
ly, the manufacturer says, film coat- 
ings have a low defect density. Films 
made from these solutions are resis- 
tant to acids, bases, and aqueous 
solutions. 
Ciba-Geigy Corp., Resins Department, 3 
Skyline Dr., Hawthorne, N.Y. 10532. 
[Circle 428] 
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GET THE FASTEST 
PERFORMANCE YET... 


... From your Hewlett-Packard 
Series 200 Computers. 


Make it happen with Infotek’s 
new FP210 10MHz 
Floating Point Coprocessor. 








THE PROOF IS IN THE NUMBERS 


To realize the gains below, plug the FP 210 into any slot in the 
backplane. Load either Infotek’s Pascal or BASIC System 
Program disk, then proceed. 

sii sein, Our user-transparent Coprocessor requires no modification to 
i ae existing programs. 
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Infotek’s new FP 210. 
Floating Point Coprocessor 
is almost twice as fast as 
Hewlett-Packard’s Math 
Card and is designed: 


— to work alone or with 


Infotek’s BASIC 
Language Compiler 

— to run under 2.0 or 3.0 
operating systems 

— to operate in Pascal and 
BASIC 

— to be totally transparent 
in operation 

— to meet Infotek’s high 
standards for reliability 

— to fit into any slot 

— to run existing 
programs without 





modification 
The FP 210 carries 
Infotek’s usual one-year war- INFOTEK SYSTEMS, 1400 N. Baxter St., Anaheim, CA 92806, Toll free (800) 
ranty. OEM, government, 227-0218, From California, Alaska, Hawaii collect (714) 956-9300, EXT. 88, TELEX 
educational and quantity peeeee 
discounts available. Please INFAX COMPUTER PRODUCTS GmbH, Neustrasse 9, 6231 Schwalbach/Ts., West 
; Germany, Telefon 06196 86067, TELEX 4 18310 insy d, 


call for details. Specify 

BASIC or Pascal, 2.0 or 3.0 

operating systems and disk I 
size when ordering. 

Pictured: Hewlett-Packard 200 Series Computers 226, 236, 216. Not shown: 220,217, 200 
OWE ee or 
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lectronics |. 


plug-in 
controls 
motors 








PROGRAMMED 
IN BASIC/69 
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Data compression shrinks hardware for video conferencing/29 
ata-base machine maker, going public, strengthens its position/49 
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Design in performance with HP'S 


family of fiber optic components. 


Choose from three 
fiber optic 
families. 

Hewlett-Packard 
gives you price/ 
performance flexibility 
with fiber optic compo- 
nents. There are three 
product families to 
choose from, so there’s 
one that offers a practical 
solution for your 
application. And you 
can count on HP to 
meet your volume 
manufacturing needs, 
today and tomorrow. 
Because were com- 
mitted to fiber optics. 

What's more, HP 
specifies and guarantees 
the performance of each 
fiber optic component 
so you know what to 
expect every time. Our 
fiber optic components 
are easy to use, cost- 
effective and provide consistent 
and reliable performance. 


HFBR-0500 Series Plastic 
Snap-In Link components. 


Data rates to 5 Mbaud, 
distances to 60 metres and low cost 


make this family ideal for connecting 


computers to peripherals and for 
industrial control applications. 
HP’s Snap-In links use rugged, 
1-millimetre diameter plastic fiber 
and have connectors that are quick 
and easy to attach. Introduce your- 
self to the advantages of this easy- 
to-use, low-cost family. Try 


CG08410 
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HP offers three families of products to give you solutions for a variety of distance 
and data rate applications. 


HP’s HFBR-0500 Snap-In Link 
evaluation kit. 


HFBR-0200 Series 
Miniature Link components. 

This family provides cost- 
effective solutions for LANs, and 
computer-to-peripheral connec- 
tions. The optical port design 
provides precision optical coupling 
to small diameter glass fibers. This 
family achieves data rates of up to 
100 Mbaud. Evaluate the per- 
formance of this family with the 
HFBR-0200 kit. 
HFBR-0010 Series High 
Performance modules. 

This family offers transparent 


TTL-TTL communication inde- 
pendent of data format at data rates 


(aeackaac 


of up to 10 Mbaud. 

A link monitor on the 
receiver provides a 
digital indication of 
link continuity. The 
HFBR-0010 evaluation 
kit is your introduction 
to this family. 


A commitment 
beyond quality 
products. 

‘Ten years of 
experience and a sub- 
stantial investment in 
quality is only part . 
of our commitment to 
fiber optics. Wherever 
fiber optics can provide 
a solution, from com- 
puter to industrial 
applications, HP backs 
you up with worldwide 
service and technical 
support. 

For pricing and 
delivery, contact your 
local Hewlett-Packard authorized 
components distributor. In the U.S., 
call Hall-Mark, Hamilton/Avnet 
or Schweber. In Canada, call 
Hamilton/Avnet or Zentronics, Ltd. 
For more information, call your local 
HP sales office listed in the tele- 
phone directory white pages and ask 
for the Components Department. 


Distance 





HP: The right choices 
for performance in 
fiber optics. 
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The Arbitrary 
Waveform Function 


As the most accurate, the most ver- 
satile, and least expensive in today’s 
market, the Krohn-Hite Model 5910B is 
the ultimate in arbitrary function gener- 
ators. By defining a waveform point by 
point directly in voltage levels, the 
5910B allows the user to construct a 
waveform of complexity previously 
unattainable. Complemented by its 
Auto-Programmer, the 5910B lets the 
user generate signals composed of 
multiple, arbitrary, and/or standard 
waveforms and repeat those wave- 
forms at any given rate. Finally, the 
5910B has an impressive frequency/ 
accuracy of better than 0.05%— 
unheard of in an arbitrary function 
generator—until now. 





And Krohn-Hite makes the 
function generators wanted most. 


L) 0.0001Hz to 5MHz 

L] Frequency accuracy: 0.05% 

CJ Points defined directly as voltage 
levels 

L_] Non-volatile memory 

L] IEEE-488 interface 


If the arbitrary capability is not in 
your future, the Model 5900B is. This 
generator has all the capabilities of the 
5910B with the exceptions of the arbi- 
trary function and non-volatile memory. 

Because Krohn-Hite makes a com- 
plete line of quality function generators, 
you'll find the perfect instrument for 
your needs. Krohn-Hite designs func- 
tion generators you wanted most. 


L7 LIK ROHN-HITE 


TORKPORATION 


Avon Industrial Park, Avon, MA 02322 
(617) 580-1660 TWX: 710 345 0831 






INTERNATIONAL SALES OFFICES 
ARGENTINA, COASIN, 52-3185; AUSTRIA, UNIVERSAL 


ELECTRONICK IMPORT, 54-14-88-0; AUSTRALIA, 
WARBURTON FRANKI, Adelaide 3567333, Brisbane (07) 
52-7255, Melbourne 03 699 4999, Perth 657000, Sydney 648 
1711/648 1381; BELGIUM, C.N. ROOD S.A. (02) 735 21 35; 
CANADA, WEBSTER INSTRUMENTS LTD. Mississauga (416) 
625-0600, Ottawa (613) 725-1931, Montreal (514) 744-5829, 
British Columbia (604) 434-2611, Alberta (403) 437-5450; 
DENMARK, SC METRIC A/S (02) 80-42-00, Instrument Sales 
West (45) 6 19 09 77; ENGLAND, KEITHLEY INSTRUMENTS, 
LTD. (0734) 861-287; FINLAND, INTO OY (90) 742-133; 
FRANCE, M.B. ELECTRONIQUE 956-81-31; GERMANY, 
KEITHLEY INSTRUMENTS, LTD. GmbH 0-89/7-14-40-65; 
NETHERLANDS, OHMTRONICS 013-670021; INDIA, BALI 
INTERNATIONAL 6123046; ISRAEL, ARITMORE 
ENGINEERING CO., LTD. 72 73 17, 72 87 16; ITALY, 
VIANELLO S.P.A. (02) 34,52,071; JAPAN, YA-MAN LTD. (03) 
667-5945: NEW ZEALAND, WARBURTON FRANKI 
FF7913824; NORWAY, TELEINSTRUMENT AB (02) 78-94-60; 
PORTUGAL, MAGNETROM 57-19-61; SINGAPORE, 
O’CONNOR’s (PTE) LTD. 637944; SOUTH AFRICA, PROTEA 
PNI PTY, LTD. (2711) 786-3647; SWEDEN, LAGERCRANTZ 
ELECTRONK AB. 0760-861-20; SWITZERLAND, TECTRON 
AG 055-95 12 12; TAIWAN, ALPHA PRECISION 
INSTRUMENT CORP. 78523855; 
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THE PEOPLE WHO GIVE VMEbus 
WHAT IT NEEDS MOST, GIVE YOU THE 





Plessey Microsystems makes life easy for the VMEbus 
designer with the most comprehensive range of VME 


MOST VMEbus MEMORIES. PLESSEY. 


Plessey VME: a continuing commitment. Plessey VME 
memories are just a part of the rapidly expanding range of 


memories in the world. All backed by Plessey’s worldwide Plessey VMEbus board level products which also includes 
resources, technical support services and total corporate single board computers; controllers, graphics and I/O boards; 


commitment to VMEbus. 
Plessey VME Memories 
for your systems. The Plessey 


PLESSEY VMEBUS MEMORIES 
VME memory range includes Write Read 
every popular memory Plessey Data Access Access 
technology, including DRAM, Memory Parity EDC Bits nS nS 
ROM/EPROM and fast static 4 Mbyte DRAM* PME 2EP e 8/16/32 150 270 
RAM. As shown in the 3 Mbyte DRAM* _ PME 1EA © ieee 160 300 
accompanying table, our 2Mbyte DRAM _ PME 048D e 8/16 190 300 
capacity range spans 128 1 Mbyte DRAM* PME 512EP  e 8/16/32 150 270 
Kbytes to 3 Mbytes with EDC | 3/4 Mbyte DRAM PME 256EA e 68/16/32 150 —_ 300 
and 4 Mbytes with parity 
DRAM. Plessey VME 512 Kbyte EPROM PME CRR-1t 
memories are available with or ROM; 8/16 —_ User Adjustable 
full 32 bit support to take 128 Kbytes SRAM 
advantage of the MC68020 128 Kbytes SRAM _PME 12881 
and NS32032. So, no matter HL a on ser eon 


: + on-board battery backup 
what VME route you're taking, 


there's a Plessey memory to take you there better. 


PLESSEY 


“ MICROSYSTEMS 





backplanes; power supplies; software and firmware, including 


languages, operating systems 
and drivers; and of course 
that famed Plessey guarantee 
and backup. With even more 
Plessey VME on the way. 
For details on Plessey 


VME memories or our other 


VMEbus products and 


capabilities, call or write 


your nearest Plessey 


Microsystems Office, A 


or use the coupon 
below. 





UK USA France Germany 

Water Lane One Blue Hill Plaza BP74 Bahnhofstrafse 38 
Towcester Pearl River 7-9 rue Denis Papin D-6090 Russelsheim Pal 
Northants New York 10965 78190 Trappes Cedex (0 61 42) 6 80 04 7 
NN12 7JN (914) 735-4661 051.49.52 vy 
(0327) 50312 oo 
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With clock-to-output times as low 
as lons, our high-performance PROMs 
race through pages of microcode 30% 
faster than bipolar devices. — 

Which means simply plugging our 
pin-compatible 1Kx8 and 2Kx8 
PROMs into existing designs dramati- 
cally increases performance. 

But if you concentrate on speed 
alone, you're liable to miss some details. | 

Like the fact our PROMs not only 
read fast, they do it with less effort— 
half the power of bipolar PROMs. 

Or the way you can order them 
with or without on-chip registers. 

Then, of course, there’s C?P. 

You won't find it in the dictionary. 

But you will find it in every Cypress 
Semiconductor PROM. 

It’s an innovative combination of our 1.2 
micron CMOS process and proven floating- 
gate EPROM technology. 

C?P cells make our speed/power 
ratio untouchable. And our reliability story 
one for the books. 

For example, every high-performance 
PROM we ship is 100% write/read/reten- 
tion tested. 

Every PROM. Every cell. Every time. 

And that’s just one of hundreds of 
quality assurance steps programmed into our 
fully automated assembly and test facility. 


©1984 Cypress Semiconductor Corp. 





Speed 
readers. 





The only one of its kind in the Silicon Valley. 


All of which puts us in a perfect position 
to meet not only your quality standards but 
your production schedules, too—with an 
entirely unique kind of PROM. 

One that reads 400,000 times faster than 
Evelyn Wood. And remembers every word. 
For some interesting reading of your 

own, well send you details on our high- 
performance PROM family. And our equally 
impressive SRAMs. Just write Cypress 
Semiconductor, 3901 North First Street, — 
San Jose, California 95134. Or telephone 
(408) 943-2668. 


OEE 

ls Tl 

ee ee 
en 


a x 
aa 


me CYPRESS 
SS = — SEMICONDUCTOR 


The best time you can have with CMOS. 
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NEOLINK-2011 FOR 
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Computers and Communications 

















MICROWAVE LINK 








TO AUSTRALIA 


HIGH-SPEED 








FIBER OPTIC LANs 











EC will supply Australia with 
a third large-capacity digital 
microwave system. Based 
on NEC's advanced 500-Series, it 
will span a total distance of 2,000km 
between Perth and Kongwirra in 
52 hops. 

This new link will use NEC’s 
6.7GHz 140MB equipment with a ca- 
pacity of 3,840 telephone channels, 
currently the largest available. The 
equipment is specially designed 
to operate in high temperatures, 
which top 55°C in the desert regions 
during the summer. Numerous 
advanced features, including adap- 
tive and transversal equalizers 
and hitless switchover equipment, 
are Incorporated to assure high 
speech quality. | 

The two previously supplied 
digital links are the 800km Sydney- 
Melbourne system and 650km 
Melbourne-Adelaide system. 
These also feature NEC's 500-Series 
140MB equipment and accommo- 
date 11,520 telephone channels. 








ur new NEOLINK-2011, 
a pair of optical transmitter 
and receiver modules, 


enables the cost-efficient formation 


of reliable high- 
speed LANs without 
using LDs and APDs. 

The NEOLINK-2011 © 
combines a 1.3um 
high-speed LEDand | 
PIN-PD. This ideal 
configuration takes 
maximum advan- 
tage of the low-loss, 
low-dispersion : 
regions of graded index mtn 

The surface-emitting LED 
features 1.8ns rise and fall times and 
requires no thermoelectric cooling 
device. A newly-developed mono- 
lithic IC in the receiver incorporates 











AGC and line failure detection 
circuits and secures a 15 dB dynamic 
range. Asa result, dependable high- 
speed digital transmission of up to 


- 200Mb/s over a maximum distance 


of 3km is possible. 

NEC’s NEOLINK-2011 mates with 
graded index fibers of diverse core 
diameters. Interfacing with other 
systems 1s made easy by ECL level 


Inpyyoutmut and minimal restrictions 


on data formats. 

The 9.5mm-high 
DIP design can be 
mounted directly 
on PC boards and 
runs ona —5.2V DC 
power supply. 

The built-in AGC 
eliminates circuit 
adjustments. 

A low-profile, low- 
ose: connector with vibration- 
resistent lock, provides convenient 
Snap-on connection. 

NEC also supplies optical switches, 
couplers, fibers and all other compo- 
nents for LAN systems. 


NECLINK is a trademark of NEC Corporation. 





THAILAND SELECTS MORE NEAX6]1 
DIGITALSWITCHING SYSTEMS 








T he Telephone Organization of 
Thailand (TOT) has again 
chosen the NEAX6]1 digital 
switching system. This time as the 
core of its fifth five-year telecommu- 
nications expansion project. 

The contracts involve more than 
870,000 subscriber lines (except 
for tandem switches) to expand the 
present digital network with new 
exchanges, including remote and 
cabin switches. When these 
new exchanges begin service, over 


two million subscriber lines will be 
served by NEC systems in Thailand. 

The digital telephone network in 
Thailand features NCOM—NEC'’s 
Computerized Operation and 
Maintenance System. Incorporating 
the best of NEC's long experience 
and integrated computers and com- 
munications (C & C) technologies, 
NCOM provides comprehensive 
support using computers for the 
digital network—an important step 
towards the goal of ISDN. 


NEC 


NEC Corporation 


Tokyo, Japan 














Telex Shamrock 
cuts tape drive problems 





down to size. 





(this size) 


This gate array chip takes 
the place of two 10 x 14 PC 
boards of previous tech- 
nology. But, small as it is 
(only 0.4” square), it plays a 
large part in providing the 
huge boost in reliability and 
full performance GCR you'll 
get in the Shamrock 9250 
tape subsystem. 





Telex has combined over a decade of GCR advance- 
ments, the latest in vacuum column technology and 
reduced component count to make Shamrock the most 
reliable 50 ips tape subsystem in its class. Shamrock is 


_ SO well designed, there are no planned service calls. 


Ever. Resident diagnostics and four microprocessors 
monitor and make any corrective adjustments necessary. 


Reliability alone should give you all the reason you 
need to make Shamrock your first choice in tape sub- 
systems. But Telex can give you a lot more reasons. 
Starting with the fact that Shamrock’s unit price is less 
than half that of previous GCR subsystems. There’s also 
Shamrock’s full-size performance — faster access, 
greater storage efficiency, higher data reliability — all 
with reduced energy levels. 


Size up Shamrock for yourself. Call the Telex OEM Sales 
Office nearest you or call Telex OEM Marketing at 
(918) 627-1111. 


TELEX’ SHAMROCK © The innovation continues... 


Telex Computer Products, Inc. Terminals/Peripnerals/OEM Products 6422 East 41st, Tulsa, Oklahoma 74135 (918) 627-1111 
Regional Offices * Amherst, NH (603) 673-9272. * Garden Grove, CA (714) 898-9833 * Houston, TX (713) 497-6770 * Newton, NJ (201) 579-2262 
international Telex Computer Products International, Inc. 115 Norwood Pk. South, Norwood, Massachusetts 02062 (617) 762-6700 
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SEE LANIER 


The Business System™ 5000.A network that links integrated 
workstations and keeps information flowing quickly. Backed by 
customer training and service second to none. High technology? 
Absolutely. Lanier is now part of : = 
Harris Corporation, a world [ipiiyernimas ee Anis crlectenncn 
leader in Information Technology. [iegee sem 
Our meCouOenisris(eemertimenwian ‘amc 


~ 800-241-1706" Or send the | a2 


KOE eOyeMMLOLer Aa Address 
County Phone 


FOR YOUR INFORMATION, (<> State __Zip 
A et UL Ca @ HARRIS 


whk@ragcirmelia te eva Pec eeei(cem@ml Nov '84,Electronics 483BK4 


Lanier, A Harris Company—Electronic Offid 
SEE LANIER. For the Business System™ 50( 
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TAKE A SHINE TO 
MOCVD PROCESS 








PN stele], |p) 
THE 
WORLD 


Sony’s laser and Toshiba’s LED are putting metal-organic 





Tokyo 
IMA “creas chemical-vapor-de- 
position technology is joining 
the mainstream of semiconductor 
production techniques as the most 
cost-effective way to produce optoe- 
lectronic devices on III-V compound 
semiconductor wafers. Along with 
the advantages of good control and 
high throughput, MOCVD. tech- 
niques can process much larger wa- 
fers than can the currently popular 
liquid-phase epitaxial _— process. 
Though molecular-beam epitaxial 
technology boasts better control, its 
equipment cost is much higher and 
throughput is lower. 

Sony Corp. is now using MOCVD 
for production of a new kind of ta- 
pered-stripe, visible-light laser with 
an output of 5 mW at 780 nm. Stan- 
dard devices will be used in com- 
pact-disk digital audio players, while 
selected low-noise devices will be 
used for laser video-disk players. 

Toshiba Corp. will use MOCVD 
for a light-emitting diode with an 
output of 150 wW at 890 nm. These 
devices, which will be available as 
samples in the middle of 1985 and in 
volume at the end of the year, are 
designed for short-haul optical-fiber 
communications links with band- 
widths of up to 60 MHz. 

For multimode. Aside from being 
manufactured with MOCVD. tech- 
nolgy, Sony’s new. laser is designed 
for multimode rather than for the 
single-mode operation common in 
communications applications. Multi- 
mode laser operation is preferable for 
player applications because it is not 
plagued by mode hopping—which 
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chemical vapor deposition in technology mainstream [1 &y Charles L. Cohen 


generates noise bursts—to which sin- 
gle mode lasers are prone. 

Seiichi Watanabe, deputy general 
manager of the Research Depart- 
ment in the Semiconductor Group, 
says that a gain waveguide configura- 
tion was selected rather than the usu- 
al refraction waveguide to give multi- 
mode operation. In a gain guide, the 
cavity 1s defined by that region of the 
laser diode in which current density 
is sufficiently high to produce the 
gain necessary for laser operation. In 
the more usual refraction guide, the 
cavity 1s defined by an increase in 
index of refraction similar to the in- 
terface between the core and the clad 
of an optical fiber. 

A disadvantage of the gain guide 
when it is fabricated with fine geom- 


TAPERED WAVEGUIDE STRIPE 







=P p-GaAs 


Simple fix. Compensating for the tendency of the far-field 
pattern of a laser to be hollow, Sony engineers designed a 
tapered guide. The wavefront of the beam in the tapered 
section then remains essentially the same, and the laser 


generates a properly shaped pattern. 





PASSIVATION 


ACTIVE LAYER 
n-Al 4s GassAs 





etry for small spot size is that the 
far-field pattern of the beam tends to 
be hollow—that is, the intensity is 
weak in the center and stronger to- 
ward the edges. Watanabe says that 
Sony engineers compensated for this 
by designing a guide that is 8 wm 
wide in the center and tapers to 3 
um at its ends. The wavefront of the 
beam in the tapered section remains | 
substantially the same as it was in 
the wider center section and the laser 
generates a properly shaped beam. 
Fabrication of the device starts 
with an n-type gallium arsenide sub- 
strate (see figure) on which are 
grown in sequence by MOCVD an n- 
type aluminum GaAs clad layer, a p- 
type AlGaAs active layer, a p-type 
AlGaAs clad layer, and then a p- 
-type GaAs cap layer. The 
active layer is only 800 A 
thick. In the active layer, 
13% of the gallium is re- 
placed by aluminum, but 


CAP LAYER in the clad layer, the pro- 
+— p-AlasGa55As portion of aluminum is 
CLAD LAYER 45%. This gives the clad 
p-Al,3Gagy As layers a higher index of 


refraction than the active 
layer and confines the la- 


ULAD LAYER ser beam vertically. 

A tapered gold stripe 8 
um wide in the middle 
and 3 wm wide at the 

n-GaAs SUBST RATE 


ends is fabricated on top 
of the cap layer to define 
the laser cavity horizon- 
tally. Proton radiation 
that completely pene- 
trates the cap layer and 
part of the way into the 
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tors has proved troublesome to many 
equipment firms and tends to dilute 
profit margins to the point that moti- 
vation suffers, he explains. 

Perhaps no product area has been 
harder hit than disk drives. ‘““The en- 
vironment has changed, no question 
about it,’ confirms William J. 
Schroeder, president of Priam Corp. 
What this means to the San Jose, 
Calif., company, for one, is that 
product plans must be scrutinized 
more rigorously. “In the old days, 
we’d do a product and it would suc- 
ceed. Now, the odds are against that 
happening,” he says. 

Specifically, Priam is de-emphasiz- 
ing drives in areas where competition 
seems heavy (for example, at the 80- 
megabyte level) and leapfrogging to 
54%4-in. drives sized to 153 Mb, 
where an early advantage might be 
gained by delivering. 

Other makers of high-performance 
equipment have reported continuing 
growth. “The OEM market is pick- 
ing up strongly in half-height disk 
drives,” said Ron Schlitkus, market- 
ing director at Microscience Interna- 
tional Corp., Mountain View, Calif. 
James Adkisson, executive vice presi- 
dent of Vertex Peripherals Corp., 
San Jose, said demand is also strong 
for high-capacity drives in multitask- 
ing, multiuser systems. “The volume, 
though, is still only one tenth of the 
low-end drives,” he added. (Priam 
and Vertex merged shortly after 
Comdex; see News Briefs, p. 22.) 

Survivors. “The high end will be 
the healthy part of the disk-drive 
business,” agreed Allan R. Abbott, 
president of Spectra Logic Corp., 
Sunnyvale, Calif. Abbott’s firm, 
which makes controllers, may be ac- 
quired by Cypher Data Products 
Inc., of San Diego, which makes tape 
and cartridge drives. Together, the 
two firms plan to make an intelligent 
subsystem that could plug directly 
into a computer bus. “We see addi- 
tional functionality as a way of sur- 
viving,” Abbott said. 

That integration is also under way 
at Quantum Corp., Milpitas, Calif. 
Quantum has developed its own con- 
troller capability and next year will 
market a drive with a built-in con- 
troller and a link to the intelligent 
Small Computer Systems Interface. 

Rolf Brauchler, Quantum’s mar- 
keting director, seemed unworried by 
a shakeout. “There is an industry- 
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which he labeled as “‘not so bad.” 


wide slowdown and consolidation go- 
ing on,” he said. ‘““We won’t stay to- 
tally free of it, but it’s not so bad.” 

Among computer companies at 
the show, Sperry Corp. unveiled one 
of the most ambitious undertakings 
in its history: nothing less than a line 
from microcomputers to mainframes 
that will support AT&T Bell Labora- 
tories’ Unix operating system. These 
include the 5000 series of multiuser 
microcomputers and 7000/40 super- 
minicomputers, which join Sperry’s 
personal computer and 1100 series 
mainframes. 

The introduction was years in the 
planning, and carrying it off involves 
changing a “stodgy, introspective 
mainframe company into one with a 
new culture and vitality,” said James 
B. Aldrich, vice president of product 
strategy and market development for 
the Information Systems Group, 
Blue Bell, Pa. Sperry has, among 
other things, trained a direct-sales 
staff of about 1,700. 

How to respond. Not all firms 
have the latitude to turn their objec- 
tives around during a shakeout, be- 
cause product-development cycles 
can require years. But that does not 
preclude responding anyway, said 
Howard F. Earhart, president of 
Amcodyne Inc., Longmont, Colo., 
which is a classic niche company 
that targets 8-in. fixed and remov- 


| 





Unworried. “There is an industry-wide slowdown and con- 
solidation going on,” says Quantum Corp.’s Rolf Brauchler, 


able disk drives. “In the 
shakeout, we still do the 
same thing, but in a more 
intense, concentrated 
fashion,” he noted. 

Amcodyne, ~ therefore, 
has expanded its line by 
adding the Arapahoe 
7110/7110S, which fea- 
tures a 53.9-Mb capacity 
in each fixed disk and a 
removable cartridge. It 
proved popular enough to 
snag four major comput- 
er firms as_ customers, 
Earhart noted. His firm 
also is representative of 
private companies so far 
denied the financing from 
public stock offerings. It 
recently completed its 
fourth round of venture- 
capital financing, a num- 
ber unheard of until the 
recent downswing. 

While software firms 
| and software products 
continue to have their problems satis- 
fying more demanding customers, 
the vice president of marketing at a 
major software company, Digital Re- 
search Inc., Pacific Grove, Calif., be- 
lieved the worst times are over. “It is 
now clear what both IBM and Apple 
are doing, and that stabilizes the 
market,” said Fred G. Cutler. 

Demystified. Digital Research’s 
own conclusion, after “lots of soul 
searching four months ago,” is that 
the market “‘is still crying for user- 
familiar computers.” So the firm has 
put renewed emphasis on going after 
this business, of which only about 
20% has been satisfied. One result is 
its GEM desktop application pack- 
age, which translates a microcomput- 
er screen based on a disk operating 
system into a graphics environment 
for simple manipulation of images. 
Among other things, it “demystifies”’ 
microcomputers, the company says. 

One expert, Robert R. Ackerman 
Jr. of Unisoft Systems Corp., Berke- 
ley, Calif., a specialist in adapting 
Unix, suggested that the develop- 
ment of software for vertical markets 
would be fruitful. “Relatively few 
people use software tools,” he said. 
“But with current 32-bit chips, for 
the first time users can have the 
power of a VAX 780 on a desktop. 
There are a lot of applications that 
people couldn’t afford at $500,000 
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INDUSTRY TO FEDS: GET BACK DOWN TO EARTH 





Washington, D.C.—The National 
Weather Service would like to know 
tomorrow’s weather today. The Na- 
tional Aeronautics and Space Ad- 
ministration wants to replace wind- 
tunnel tests with computer models 
that simulate the drag and lift of air- 
craft. The Department of Energy 
wants to reduce the number of un- 
derground firings it takes to verify 
new designs of nuclear weapons. 

Achieving those goals, however, 
requires supercomputers to be 1,000 
times faster than they are now. 
“We're talking about solving equa- 
tions with millions of grid points. 
For that we could easily make use of 
machines sustaining speeds of one 
teraflops [1 trillion floating-point op- 
erations per second] and we’d like to 
be there by the mid-1990s,” declares 
Robert A. Graves, assistant director 
of NASA’s Aerodynamics Division. 

Still, many in the industry ques- 
tion whether Washington’s effort is 
enough, and more important, headed 
in the right technical direction. 

The response. Two years ago, fed- 
eral research and development fund- 
ing for high-speed computers came 
to a mere $17 million. The Depart- 
ment of Defense accounted for 
70.5% of the expenditures, with the 
rest split between DOE and NASA. 
The National Science Foundation 
did not fund supercomputer work 
until this year, when it spent $6 mil- 
lion for supercomputer time. 


Then came reports suggesting that’ 


the Japanese could soon overtake the 
U.S. leadership position in comput- 
ers—throwing the government into a 
state of near paranoia. Although the 
fear has since been abated by evi- 
dence that Japanese supercomputers 
are at best on par with U.S. models, 
the end result was positive for the 
industry: a dramatic rise in spending 
(to over $326 million) for both super- 
computer R&D and procurement. 
For example, in its 1985 budget, the 
NSF is using $40 million to launch a 
four-year program to build 10 uni- 
versity-based supercomputer centers 
linked by a communications net- 
work. And NASA has been given 
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the go-ahead to spend over $100 mil- 
lion over the next five years for the 
newest available supercomputers. 

But by far the most ambitious and 
important thrust is the Defense Ad- 
vanced Research Projects Agency’s 
$600 million Strategic Computing 
Initiative. The SCI “is the only one 
focusing on machine intelligence and 
thousandfold to ten thousandfold 
speed improvement over existing 
computers,” claims Robert Khan, di- 
rector of Darpa’s Information Pro- 
cessing Techniques Office. In a few 
weeks, Darpa will award contracts to 
as many as eight university teams for 
the prototype development of a gen- 
eral-pur-pose parallel architecture 
that could have thousands of 
processors. 

Technical feasibility. The massive- 
ly parallel approach is the only way 
to break the speed-of-light strangle- 
hold on computer speed, Khan and 
other top science advisers argue. But 
there are those who think Darpa is 
leading the research community 
down a blind alley. 

“Frankly, I’m not convinced that 
the government’s push for massive 
parallelism won’t produce more elab- 
orately conceived grant proposals 
than viable machines,” says Norman 
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Weizer, a senior consultant at Ar- 
thur D. Little Inc., Cambridge, 
Mass. In Weizer’s opinion, there 1s 
little evidence that multiprocessor 
systems will work. He expects them 
to be dragged down by the problem 
of writing new algorithms to perform 
in parallel. 

“Improved computer-aided design 
and manufacturing stations, algo- 
rithms to speed up the supercom- 
puter applications, and even stan- 
dards to measure and compare their 
performance, would be far more use- 
ful both to supercomputer users and 
manufacturers, and have a greater 
positive impact on the economy.” 

Others criticize the Darpa effort 
on the grounds that even should it 
succeed, the market for lightning-fast 
computers is too small to convince 
any of the manufacturers to build 
them. A year ago, for instance, 
NASA went to Control Data Corp., 
Minneapolis, and offered $50 million 
on the spot if the firm would under- 
take the design of a massively paral- 
lel machine. CDC refused because 
the payoff was judged too small, re- 
lates Earl Dowdy, an analyst track- 
ing the issue for the Office of Tech- 
nology Assessment. 

At a time when government users 
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At work for the government. Denelcor is using its HEP 1000 to work on federally funded 
supercomputer programs, and is bidding on additional contracts. 
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ry which is most important.” The 
multiprocessor architectures built for 
Darpa “will probably work for its 
problems but not be relevant to the 
variety of tasks supercomputers need 
to handle,” he contends. 

Echoing Cray’s view, Thorndike 
thinks the government should stress 
buying supercomputers. But in sharp 
divergence with Cray, he wants 
Washington to go as far as to define 
the performance parameters of future 
machines and then guarantee to pur- 
chase the fruits of industry’s labor. 
Japan has shown that government 
can stimulate competition and tech- 
nology by sharing development risks, 
he argues. “Currently, though, 
[Washington’s] attitude is, ‘You 
build it, we’ll test it, and then maybe 
we will buy it,’ ” he says. 

In agreement is Denelcor Inc., Au- 
rora, Colo., the only supercomputer 
vendor with an SCI contract and 
plans to bid on others. The firm is a 
consultant to Martin Marietta Den- 
ver Aerospace, which has been se- 
lected as the systems integrator for 
one of the SCI applications, an au- 
tonomous land vehicle [Electronics- 
Week, Nov. 5, 1984, p. 24]. 

Need more. Ron Ames, a Denel- 
cor vice president, says the vehicle’s 
artificial-intelligence functions _ re- 
quire a lot more power than can be 
delivered by today’s vector super- 
computers. But scalar, highly paral- 
lel machines, “‘lend themselves better 
to image processing and AI than to 
traditional supercomputer jobs,” he 
admits. Yet the day is coming when 
parallel processing will dominate 
number crunching, too, he says. 

Though both Cray and ETA ques- 
tion government sponsorship of re- 
search on massively parallel process- 
ing (no useful architecture has ever 
come out of a _ university, notes 
Weizer), they are delighted about 
one new development: After many 
years of neglect, the NSF has finally 
gotten into the act. It is putting more 
computers into universities, which 
will mean greater exposure for the 
technology, and ultimately bigger 
markets. Concurrently, greater famil- 
larity should encourage more engi- 
neers to adopt supercomputing as a 
vocation. According to industry con- 
sensus, the expanding pool of super- 
computing talent could be the big- 
gest payoff to come from the govern- 
ment’s efforts. —Karen Berney 
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OFFICE AUTOMATION 


ICL MAKES BIG MOVE 


IN SMALL-OFFICE GEAR 


London—Britain’s largest computer 
company, International Computers 
Ltd. plc, is now bidding for a spot in 
the office with a powerful work sta- 
tion that combines a personal com- 
puter, smart telephone, voice synthe- 
sizer, and modem in a single box. 
The One Per Desk, or OPD, is 
designed for the busy middle manag- 
er with no secretary and little or no 
administrative support. Convinced 
there is a big market for the ma- 
chine, ICL has ticketed it at an ag- 
gressive $1,500 and will crank it out 
at a spanking-new automated assem- 
bly line in Letchworth, Hertford- 
shire. The $12 million facility can 
produce up to 100,000 units a year. 
OPD’s development has had top 
company priority and is one of three 
major projects—the other two are 
mainframes that are expected short- 
ly—set up by chief executive officer 
Robb Wilmot when he was tapped to 
rescue ICL three years ago. At the 
time, ICL had a dangerous debt bur- 
den and was losing money heavily. 
“With OPD, we intend to be a major 
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competitor in the convergence of 
voice and data terminals,” says man- 
aging director Peter Bonfield. 

So far, only a few companies— 
among them Mitel Corp., Kanata, 
Ont., Canada—have put such a prod- 
uct on the market. IBM Corp., Ar- 
monk, N.Y., and AT&T Co., New 
York, have yet to make a play. Still, 
ICL expects that by the end of the 
decade, 60% of office work stations 
will have voice/data facilities. 

Cracking the market. In the UK 
alone, the firm has identified a mar- 
ket for 600,000 terminals over the 
next four to five years. Few in the 
business quarrel with that estimate, 
but some wonder if the ICL machine 
will be the one to crack it. ““Where is 
the Sinclair flat-screen?” asks Neil 
Barton, an analyst at Henry Cooke, 
Lumsden and Co., a London stock 
broker. “Without it, the OPD’s foot- 
print is just too big.” 

For its first marketing push, ICL 
is targeting large original-equipment 
manufacturers, European telephone 
administrations, and suppliers of val- 





Getting ready. Anticipating a vast market for integrated office equipment, ICL plc is planning 
to produce up to 100,000 of its desktop units per year. 
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SHARP'S BIG LCD'S 


640 x 200 Full Dot Matrix LCD 


Sharp’s LM64004G, 25 line x 80 character/graphics LCD 
is the newest member of Sharp’s growing family of displays 
and is available now in production quantities. The LM64004G 
combined with Sharp’s LCD controller LSI offers an easy 
to implement display package ideal for today’s sophisticated 
portable computers and word processors. Sharp’s LCD displays 
feature a slim, lightweight, low power design capable of fitting 
into very small areas. Sharp has more than 15 years of expe- 
rience in LCD technology and is recognized as a world leader 
in LCD production capability. Contact Sharp for all of your 
LCD requirements. 


[_GRAPHICLCD UNtT LM64004G__| 


SHARP 


SHARP CORPORATION, JAPAN 


Circle 25 on reader service card 








FOR SMALL PLACES 





/ graphic display simulated 


Graphic display type 


Display Format External Dimensions Controller LSI 


eer (dot x dot) W x H x D(mm) Part Number 


LM48004G 480x 32 
LM48008G 480 x 128 
LM48010G 480 x 200 


* Available Soon 


SHARP CORPORATION international Business Group, Electronic Components Sales Dept. 
22-22, Nagaike-cho, Abeno-ku, Osaka 545, JAPAN 

Tel: (06) 621-1221 Cable: LABOMET OSAKA Telex: J63428 Attn: OSKPA (LABOMET A-B) 

U.S.A.: SHARP ELECTRONICS CORPORATION 

10 Sharp Plaza, Paramus, New Jersey 07652 Tel: (201) 265-5600 

Electronic Components Dept. 

EUROPE: SHARP ELECTRONICS (EUROPE) GMBH 

Sonninstrasse 3, 2000 Hamburg 1, F.R. Germany Tel: (040) 23775- 286 

Electronic Components Dept. 
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Power Reflection Meter NAP RF Millivoltmeter URV 5 


Frequency: 25 to 1000 MHz Frequency: 9 kHz to 18 GHz and DC 
Power: 20 mW to 1.1 kW Voltage: 200 nV to 1000 V 

SWR: 1.03 to 99 Power: 1 nW to 20 kW 

Detached power heads with negligible insertion Level: —60 dBm to +73 dBm 

loss Unsurpassed accuracy due to microprocessor- 
Two displays for incident and reflected power controlled error correction: error < 1% 

More than 500 hours of operation from batteries Frequency-dependent calibration factors are 
due to use of CMOS microprocessors automatically taken into account 

Computation of measurement parameters based Two identical measuring channels 

on inherent intelligence Great choice of intelligent measuring heads with 


test-parameter storage (R&S patent) 


Please ask for the data sheets and 


Rohde & Schwarz GmbH & Co. KG 
Postfach 80 14 69 

D-8000 Muenchen 80 

Federal Republic of Germany 
Telex 523 703 (rus d) 

Tel. internat. + (49 89) 41 29-1 


Irsarnasaawnos socom: ROHDE & SCHWARZ 
We plan and supply stationary and mobile 

systems, also on a turn-key basis. . 
Ras services comprise Peoallance: maintenance, Measuring Instruments and Systems - Sound and TV Broadcasting 
calibration, training and documentation. Radiomonitoring and Radiolocation - Radiocommunications 
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VIDEO CONFERENCING 


THE SHOW MUST GO ON—ON THE DESK 





San Antonio, Texas—Video-com- 
| pression algorithms have long been 


used to reduce the amount of data 
and the costs needed to transmit im- 


Le cage over gone Se Now, dedi- 





-picture- Com pression. systems is aa 
of a move to take some of the emerg- 
ing video- communications — business 
out of expensive, specially equipped 
3 | conference rooms and place it on the 
_professional’s desk. Market estimates 
for U.S. video- conferencing services 
and hardware swing across a wide 


heecuan ranging from $500 million 


to $1 billion by 1990. ‘age 
Growth to be slow. T 





tal phone lines is expected to bolster 
the | high- -end | estimates. However, 
video. conferencing will continue at 


slower growth rates than initially 


thought, according to Lou Verchot, 
a senior consultant who 
keeps" his- eye on. ‘transmis- 
sion technology | at Eastern 
| Meter Group, Morris 3 
| Plains, N.J.- Sa eee 

In 1984, Eastern a eae ag 
| ment estimates that video © 
Viiireriee reached $109 
million in the U.S.; by the 
end of the decade, it will be 

a Ae sation DESIR 
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including. availability — 

lightwave | eee al net- 
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year is Paptophione’ ‘tie: 
San Antonio startup with x : 
sights on marketing a com- 
plete freeze-frame system 
that transmits monochrome 
aoe - Images 
over standard telephone 
lines in as little as 8 seconds. 
The firm claims the: unit: is 
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3 he upcoming 
| availability of switched 56-kb/s digi- 


the first to bundle all the imaging 


and transmission elements for video 
conferencing in ‘a cabinet. small 


enough to fit on a desk. 


Priced at $9,995, the Photophone 
system is built around five printed- 
circuit boards using off-the-shelf inte- 
grated circuits and field-programma- 
ble logic arrays. At its heart is a 


video-compression engine, based on a 


speedy bipolar 16-bit microprocessor 


a from Advanced Micro Devices Inc. 


in Sunnyvale, Calif. 


The unit also contains a system 


control processor, audio board, ana- 
log-video module, and digital video 
card. The Photophone is designed to 
transmit the monochrome images in 
five speeds, ranging from 8 to 30 sec- 
onds—with deteriorating picture 
quality at higher speeds. The Photo- 
phone will automatically adjust its 
transmission rates from 9.6 kb/s to 
one of the slower speeds if it encoun- 
ters poor line quality. 

“We intend to provide a Volks- 
wagen type of product that is porta- 
ble—meaning it makes video confer- 
encing possible over a single stan- 
























Small and simple. The Photophone is a self-contained video-trans- 
mission system with data-compression smarts built in. To employ its 
black and white, freeze-frame capability, all a user needs is a tele- 
phone jack and access to standard phone lines. 





dard phone line and is easy to use,” 
states Gerard Cullen, a marketing 
vice president at Photophone. 

The unit bundles a 9-in. mono- 
chrome screen, telephone interface 
circuitry, and digital video-compres- 
sion hardware inside a 28-lb desktop 
unit. It plugs directly into a standard 
phone jack and interrupts voice com- 
munications only when images are 
being sent. Voice communications 
are conducted through a standard 
phone, which plugs into the back of 
the video system. 

“We are using standard compres- 
sion techniques in theory, but I have 
also got to say that implementation 
of those techniques is where the rub- 
ber meets the road,’ says Cullen. 
For proprietary reasons, he refuses 
to discuss the methods Photophone 
has devised to best apply its codec 
algorithms. 

Lower parts count. Photophone 
plans to further reduce the chip-parts 
count in future generations of desk- 
top systems by implementing hard- 
ware and software in dedicated semi- 
custom logic arrays as well as full- 
custom large-scale inte- 
grated circuits. Volume 
deliveries of the first sys- 
tem will start in the first 
quarter. 

Pressing on the digital- 
transmission side of per- 
sonal video teleconferenc- 
ing is Widcom Inc., of 
Campbell, Calif., which 
plans to begin deliveries 
of a full-color desktop 
picture telephone in Janu- 
ary. Priced at $17,500, 
Widcom’s Personal Vi- 
deoconferencing System 
(PVS) consists of a desk- 
top console with speaker, 
color camera and _ two 
color monitors, a copy 
stand for graphics, and a 
keyboard-drawing pad. 

Using Widcom’s 56- 
kb/s coder-decoder sys- 
tem, the unit can trans- 
mit long distance directly 
over soon-to-be-available 
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SIEMENS 


Components Division Munich 


Microelectronics. That’s a word which means change, 
dynamism, heading towards new shores. 


Siemens is the only European company that offers inhouse 
developed and manufactured 64-k memories and is preparing 
to commence series production of the 256-k memory. 


The next step — development of the 1-M memory - is already — 
being successfully put into practice. We know we can only 
realize such ambitious projects with firstclass people. So we’re 
looking for graduate engineers, information scientists and 
physicists who can say of themselves: 


’ve got Imagination, Drive and Ideas — 
that’s why I want to be an 
IC Designer at Siemens 


Your tasks: Drawing up system concepts for new VLSI 
applications in communications, data and automation systems 
and also for automobile and entertainment electronics. 


Development of architectures, logic and circuits for VLSI 
functions, focussing on MOS memories, microprocessor 
devices, CMOS circuitry for specific applications, bipolar 
circuitry for very high operating frequencies. 


We expect you to bring with you a good degree in electrical 
engineering, electronics, communications engineering, data 
systems technology, information science or physics, plus the 
willingness to constantly learn something new and discuss 
things in teams. If you already have experience working in one 
of these lines, so much the better. A basic knowledge of 
German is required. 






Our working conditions, pay and social benefits are excellent. 
You will be based in Munich or Dusseldorf. 

TIIN\S Please send your application (reference No. 158) to UB B, 
Personnel Dept. 15, Balanstrasse 73, D-8000 Munich 80. 


Siemens AG 
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® Unique Canon TTL ON AXIS 
die-by-die auto alignment system. 


® High resolution (1.01: design rule) 
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CANON U.S.A., INC. Semiconductor Equipment Division —_ 
One Canon Plaza Lake Success, New York 11042 (516) 488-6700 
4000 Burton Drive Santa Clara, California 95050 (408) 986-8780 
2035 Royal Lane, Suite 290, Dallas, Texas 75229 (214) 620-2641 
EUROPE: CANON EUROPAN.V. Industrial Products Division 


Unit 3, Brent Trading Centre North Circular Road 
London NW10 OJF, United Kingdom (01) 451-4511 


FAR EAST: CANON INC. Optics Export Division 
7-1, Nishi-Shinjuku 2-chome Shinjuku-ku, Tokyo 160, Japan (03) 348-2121 


© 1984 Canon US.A., Inc. 
Circle 33 on reader service card 











supply electric power. Both NTSC 
and red-green-blue output signals are 
provided. Playback from a _ disk 
drive, however, is more convenient. 

The camera’s disk-pack capacity 
is 50 single-field photos with a hort- 
zontal resolution of 350 lines’ taken 
at shutter speeds of 1 to 1/1,000 s. 
But a trade-off is possible. If the fast- 
est shutter speed is limited to 1/30 s, 
the camera can be designed to take 
25 full frames of two fields each. Mi- 
chio Masuda, a senior researcher at 
Hitachi’s Consumer Products Re- 
search Center in Yokohama, says 
that Hitachi will incorporate a full- 
frame mode for the 1/30-s shutter 
speed only and will interpolate the 
missing field at other speeds. 

Two heads. Both the camera and 
the disk drive use an in-line head 
assembly with two thin-film heads 
for adjacent tracks. Gaps in the 
heads are skewed from the perpen- 
dicular by azimuth angles that have 
the same magnitude but opposite 
sense. This reduces crosstalk between 
adjacent tracks in the same manner 
that azimuth recording on video tape 
reduces crosstalk. Fabrication of the 
individual heads for VCRs is sim- 
pler, though, because the heads for 
adjacent tracks are spaced opposite 
each other on a rotating assembly. 

Hitachi’s disk-drive peripheral 
can record single-field and full-frame 
pictures in any combination. It can 
also record and play back identifica- 
tion information including track or 
field number, date, time, and so on. 
Both NTSC and RGB output signals 
are available. 

The color printer is a conventional 
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thermal-transfer type using dyes that 
evaporate from a carrier sheet and 
form a molecular bond with a plas- 
tic-coated printing paper. Cartridges 
for printout contain 50 repeating tri- 


_ MEDICAL 


Asleek picture. Hitachi’s electronic camera, 
printer, and floppy unit with disk will be able to 
interface with conventional VCRs, TVs, mo- 
dems, and personal computers. 


os of yellow, cyan, and magenta car- 
rier sheets. Kentaro Hanma, also a 
senior researcher at Hitachi’s Con- 
sumer Products Research Center, ex- 
plains that printer parameters were 
designed to eliminate scan lines in 
order to simulate a conventional pho- 
tographic image. 

Interpolated lines are used to sim- 
ulate a full frame when printing re- 
cordings of a single field. Full-frame 
recordings can also be printed out. 
The thermal head assembly in the 
printer contains 512 separate ele- 
ments and prints successive lines at 
intervals of 1/6 mm. Because the in- 
terline spacing is small and there is 
some spreading of the dyes between 
the lines, individual lines are not dis- 
cernible. —Charles L. Cohen 


HEARING AID TURNS SOUNDS 


INTO VIBRATIONS ON WRIST 


Erlangen, West Germany—Some re- 
lief is in sight for people whose hear- 
ing is so poor that conventional hear- 
ing aids are of limited or no value. 

The relief will come in the form of 
an electronic, vibration-based device 
soon to be marketed by the Medical 
Electronics Group of Siemens AG. 
Called the Mini-Fonator, the new aid 
is meant to supplement communica- 
tions by sign language and lip read- 
ing. To do so, it electronically pro- 
cesses sounds and then transforms 
them into vibrations that it applies to 
the skin of the wearer. 

In operation, sound is picked up 
by a small microphone that clips to 
the user’s lapel. These signals are fed 
to an amplifier held in a pocket or 
attached to a belt. After amplifica- 
tion, the signals go to a vibrator, 
which resembles a watch and is worn 
on the wrist. There, 1n accordance 
with the sound frequencies, the sig- 
nals produce mechanical vibrations 
that the person senses as tactile re- 
sponses on the skin. In this way, the 





person can make out various sounds. 

With the Mini-Fonator, the deaf. 
person can distinguish between the 
consonants N and T, for example, 
which can hardly be done by lip 
reading. Furthermore, the device 
gives the user the sense of speech 
rhythm, which is important to 
speech and its comprehension. 

Foreign aids. Siemens is not alone 
in this market. A similar device is 
being developed in Sweden, but it is 
based on fixed-frequency-oscillator 
principles. In the U.S., several insti- 
tutes and private companies have 
launched vibration-based aids as ex- 
perimental devices, but these have 
not yet gone into industrial produc- 
tion, according to Friedrich Harless, 
who heads the lab in Erlangen that 
developed the Mini-Fonator. 

The device’s vibration principles 
work only for sounds at frequencies 
below 1 kHz. Above that value, the 
frequencies are too high to be 
changed into vibrations that the per- 
son can sense, says Harless. As a 
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The Sbit micro err 16-bit internal architecture 
(second source Intel) is today the acknowledged 
: in new generation 8-bit capability. The 
-HMOS 2 technology gives it the high speed | 

_ G: or 8 mina) mes for all PC applications, 
The 8088-2 i isa heh 
_ volume professional : 
product. Its high operating 
Teneo (8 MHz) and 
impressive - 
addressing capabilities put it 
a big step in front of its 
competitors. This can now 


be considered the industry 
standard for up-market PC’s 





(8 MHz) as well as real-time systems). 
data processing for : 
process control applications. 
8088 charateristics 80C88 charateristics 
8088/5 and 8 MHz ___ Temperature Packaging 80C88/5 MHz Temperature Packaging 
0 to 70 deg C _ DIL, PLASTIC, CERDIP 
* 
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~55 to +125 deg C DIL, CERDIP 
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MHS introduces the 2-way 8088, now giving you the choice between speed and power consumption. 
Yesterday, you were faced with a difficult decision when buying an 8-bit micro - a painful compromise 

between speed and power consumption. Today, your problems are over: MHS now offers you the choice of two 

tives of the 8088, designed to give you the performance you need - and MHS i is the only European - 


The 80C88, 5 MHz CMOS. 

Fully compatible with its HMOS stoblemate, the > 
80C88 (second source Harris) introduces a new: 
fully/static design giving very low standby drain. | 
MHS alone in Europe offers this benefit today. 





High reliability spplicadgns 
calling forlow power 
- consumption. 


The exceptional 


__ performance of the 80C88- 


makes it a prime candidate ~ 


for the professional EDP 


market (portables), military 
and aerospace applications 
(on-board computers, fire 
control systems, field test 
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tems include the Live Image Publish- 
ing System offered by Texet Corp., 
Arlington, Mass., which can inter- 
face to a computer-aided design sys- 
tem, and starts at $65,000. Four-col- 
or photos can be added by a color 
printer if windows have been left. 
Interleaf Inc., Cambridge, offers a 
model that includes a 32-bit 68010- 
based work station, graphics control- 
ler, integrated software, and _ laser 
printer for $65,800. “A small firm 
producing 100 pages a month could 
benefit from a CEP [corporate elec- 
tronic-publishing system], says Da- 
vid Boucher, Interleaf president. 
Wright believes the startups will 
be aided in opening the market by 
such big firms as Eastman Kodak, 
Wang Laboratories, and Compugra- 
phic Corp., which make various 


pieces of equipment for electronic- 
publishing systems. These large firms 
will use their resources to educate 
customers and afterward convince 
them to buy systems. 


Key factors aiding the market’s 
growth include the falling prices of 
processors, hard-disk drives, and la- 
ser printers, as well as the various 
types of software required. ““To de- 
velop software for typesetting is de- 
ceivingly complex,” says Daniel Ken- 
nedy, president of Texet. 

Adding dots. Typical laser units 
such as those offered by Quality Mi- 
cro Systems, Mobile, Ala., are now 
achieving 300 dots/in. But soon they 
will accomplish 600 to 800 dot- 
s/in.—just 200 dots/in. less than 
many typesetters. “Laser printers 
will eventually become indistinct 
from typesetters,” says Zadow. A 
600-dot/in. laser printer will be an- 
nounced in April by Data Recording 
Systems, a 114-year-old firm located 
in Melville, N.Y., according to its 
president, David R. Spencer. 

Advances in digital techniques 
have also contributed to the market’s 
growth. Line drawings take 250 
times more storage than text on the 
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CORPORATE ELECTRONIC PUBLISHING SYSTEM SUPPLIERS 


Type of product 
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artist pagination work station 


total CEPS 










image scanning and editing 


image scanning and processing 
line art editing 





electronic-illustration CEPS 










CEPS graphics and pagination 


total CEPS 


SOURCE: INTERCONSULT INC., CAMBRIDGE, MASS. 





average, Wright points out. In addi- 
tion, coding has been greatly simpli- 
fied. ‘““We set up a document style 
for each publication that specifies the 
heads and typeface. Coding is 10 
times easier,” says Texet’s Kennedy. 

But the major driving force behind 
the market, analysts and vendors 
agree, is the time reduction in getting 
printed material to customers. Such 
steps as typographic makeup, hand 
drawing of layouts, paste-up of type- 
set copy, and correction of color se- 
paraton films, along with the labor 
involved, can be eliminated. 

Over $150 million in venture capi- 
tal has been invested for products 
that will come to market within 12 
to 18 months, InterConsult studies 
show. Backers of Data Recording 
Systems include Merrill Lynch Ven- 
ture Co., Citicorp Venture Capital, 
and W.R. Grace and Co. “The star- 
tups don’t have competition from en- 
trenched suppliers. As in the CAD 
industry, small companies did a lot, 
and big companies came in later,” 
says Frederick Bamber, general part- 
ner with Applied Technology Part- 
ners L.P., a venture capital firm that 
has invested in Interleaf and Imagen. 
On the same note, Data Recording 
Systems’ Spencer doesn’t believe the 
demand is big enough yet for corpo- 
rations like Xerox or Canon to enter. 
“But it’s plenty for a startup.” 

Squeeze coming. Paralleling what 
has happened in the shaping up of 
many other markets, analysts and 
vendors believe some firms will drop 
out or merge along the way. “Some 
of the companies are likely to get 
squeezed out in a year or SO,” says 
Zadow. Wright expects half of the 25 
to be merged or acquired within 15 
months. 

Meanwhile, the proposed $4 mil- 
lion system at Digital Equipment 
Corp., which is expected to be in 
operation within nine months, will 
communicate worldwide to its of- 
fices, and will do everything from 
internal support documents and _pro- 
motional materials to the four-color 
annual report. Assigned to the pro- 
ject 2% years ago, Philip Francis, 
production services manager for the 
Corporate Communications Group 
at DEC, says the system will use a 
VAX system for the data base; pro- 
cessing gear offered by Texet; DEC | 
videotext and nonimpact printing 
technology. —Steve Haggerty 
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ITS NO CRIME, 


If you're caught speeding with the new FASTBUS. 


Nuclear power and high energy physics data 

acquisition and processing requires maximum 

speed. The newly-available FASTBUS — using 

an MC 68000 for local processing — is designed 

just for that. Meeting worldwide size and electronic 

specification standards, it can acquire and 

process data at top speed in Europe, America, 

Japan, anywhere. 

<FASTBUS> 

e Multi-Station & Multi-Bus-Master usable 

e 32 Bit DATA/ADDRESS Multi-Plexed. 

@ MAX. DATA Transfer RATE 30 Mega Words/sec 

<KEK68KFPI> 

e FASTBUS Interface to MC 68000/12MHz 

Hi-Performance MPU 

e ADDRESS-SPACE EXPAND to 32 Bit 

@ DATA — use “Long Word” 32 Bit 

e Internal RAM FAST-STATIC 16 KBYTES 
SLOW-DYNAMIC 128 KBYTES 

e DEC DR-11 Interface 

@2 Ch RS 232C/RS 422 Interface 


Meets IEEE Provisional Reg. No. P960 om MARUEI SHOJI CO LT D 
ag @ 


Product Name: KEK68KFPI 
6-7, 1 chome, Nakamachi, Musashino shi, Tokyo 180, Japan 
Tel. 0422-54-6800 





Export/Import Agent: ASKOM INCORPORATED, 54-5, 3 chome, Wada, Suginami-ku, Tokyo 166 Tel.: 03-317-2201 Telex: J29107 ASKOM Fax.: 03-317-1776 
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sales agents wanted 


Low price ) 

OEM volume discount 

VME bus compatible __ be 
512K 2M bytes capacity _ a Ag 
Meets IEEE-P1024 specifications | | 


Available Exclusively From: CC 
Ozawa Components Ltd. 
1-2-1-602, Shinjuku, Shinjuku-ku, Tokyo Japan 
‘Tix: 0232 2333 OZWCOM J : 
Tel: (03) 350-0180 
ae (03) 350-0442 Developed by ABM Inc. 
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STERN SPELLS EUROPE’S 


FUTURE O-S-I, NOT I-B-M 








Paris 

or anyone with doubts about 

whether the world’s data-pro- 
cessing industry will ever be blessed 
with common standards, a chat with 
Jacques Stern should be obligatory. 
Stern was entrusted by the French 
Socialist government in 1982—after 
execution of its sweeping nationaliza- 
tion program—with the job of get- 
ting what was then ClII-Honeywell 
Bull (now just Bull) out of a hope- 
less-looking situation marked by 
massive operating losses and a highly 
heterogeneous and _ incompatible 
product line. 

He locked his sights onto two ba- 
sic strategies, one immediate and one 
long-term. First, he pared down the 
company’s monolithic administrative 
apparatus and divided it into coher- 
ent profit centers based on the kind 
of equipment or service each was 
selling. 

This has already paid dividends by 
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Bullish. As part of a strategy to put Bull back on its feet, 
Jacques Stern has led a European movement to get OSI 
standards adopted. Eleven other firms have followed. 


dramatically cutting the 
firm’s operating losses 
and putting it in a posi- 
tion where it could turn a 
profit as early as next 
year. That would be one 
year ahead of the sched- 
uled _financial-stability 
deadline agreed to with 
the government. 

As a long-term strate- 
gy, Stern set out to real- 
ize a goal that, if it is 
successful, will not only 
strengthen Bull but will 
have a resounding impact 
on the data-processing in- 
dustry in general. Stern’s 
mission is, simply, to get 
European adoption of the 
open-systems interconnec- 
tion standards now being 
defined by the Interna- 
tional Organization for 
Standardization and the 
International Telegraph 
and Telephone Consulta- 
tive Committee. He is 
convinced that this would be quickly 
followed by its adoption worldwide. 
The result would be, he asserts, a 
fundamental realignment of the data- 
processing industry where customers 
will be free to choose the most effi- 
cient supplier for their needs, rather 
than the safest. 

Breaking IBM?’s hold. Stern sees 
this as the only way that Bull and 
other manufacturers of data-process- 
ing equipment can break the death 
grip of IBM Corp. on what he sees 
as its inordinate share of the world 
market. “We have a clear choice, 
and that is whether we want to de- 
termine the future of the computer 
business ourselves or whether we 
want IBM to determine it for us.” 

So far in his quest, Stern has been 
successful. With the support of Sie- 
mens AG, of Munich, and the UK’s 
ICL plc, he was one of the driving 
forces behind the agreement of the 
12 major European electronic data- 








processing-equipment manufacturers 
to conform to OSI standards [Elec- 
tronics, March 22, 1984, p. 63]. But 
the main impetus, he thinks, will 
come from customers who will jump 
at the chance finally to be indepen- 
dent of any given EDP-equipment 


supplier. 


Stern, 52, is a graduate of the pres- 
tigious Ecole Polytechnique and 
holds an master’s degree in computer 
science from Harvard University. Be- 
fore joining Bull, he was president 
and chief executive officer of the So- 
ciété d’Etudes des Systemes d’Auto- 
mation, a computer-networking and 
-automation systems company that 
he founded. -—Robert T. Gallagher 


Lane aims Visitronic 
at industrial targets 


Littleton, Colo. 
| more than a decade, distance- 
sensing circuits from Honeywell 
Inc. have helped camera buffs to get 
a clear picture of the world. This 
year, the firm’s Visitronic operation 
in this Denver suburb is refocusing 
its efforts on emerging industrial and 
laboratory measurement markets. 
Heading up that new thrust is R.D. 
(Dick) Lane, Visitronic’s director 
and a 22-year Honeywell veteran. 
In 1977, Visitronic was formed in 
Denver to carry on the sensing-prod- 
uct and technology efforts of Hon- 
eywell’s Photo Products Division, 
which had been sold off the year be- 
fore. Now, Visitronic has shifted its 
sights to integrating low-cost light- 
sensing technology with a number of 
noncontact measurement applica- 
tions. “We like to think of ourselves 
as a source of new, unique, low-cost, 
simple solutions that can be applied 
to a wide range of areas,”’ says Lane. 
The 44-year-old native of Minne- 
apolis was named director of Visi- 
tronic in early 1983. Prior to that, 
Lane was involved in a number of 


43 




















NEC offers variety in a large 
menu of CMOS, TTL and ECL 
gate arrays. If you desire an 
optimal combination of speed, 
density, power and package, 
NEC can satisfy that hunger fast. 
We have 10 in CMOS 
featuring 400 to an industry- 
leading 11,000 gates. Five in TTL 
with 250 to 2,000 gates. And six 
in ECL, from 300 to 3,000 
gates, with speeds up to 05ns. 
In DIP FLAT, PGA and LCC 
packages and up to 208 pins. 
All catered by our global CAD 
network of 17 design centers. 
We also support third-party 
engineering work stations. 
Feast on quality, selection 
and fast delivery. Shop at NEC. 


Number of Gates 

CMOS 
uPD65003 400 uPD65030 3,300 
uPD65002 800 uPD65040 4,100 
uPD65010 1,300 uPD65060 6,500 
pPD65020 2,100 uPD65080 8,000 
wPD65021 2,100 uPD65100 11,000 

TT 
~ uPB6101 290 uPB6111 1,000 
uPB6102 580 uPB6120 2,000 
uPB6103 850 

ECL(100K) ECL (10KH) 

uPB6301 300 pPB6311... 1,200 
~ 4PB6310 1,200 uPB6321 2,000 
uPB6320 2,000 uPB6330 3,000 
























































NEC Electronics Inc. 
40] Ellis Street, Mountain View, CA 94043. 
Tel: 415-960-6000. TWX: 910-379-6985. 


NEC Electronics (Germany) GmbH 
Tel:0211-650302. Telex:8587419 NEC D. 


NEC Electronics (UK) Limited 
Tel:0698-732-221. Telex:777565 NEC UKG. 


NEC Electronics (France) S.A. 
Tel:1-609-9004. Telex:203544 NEC EF 'F. 


NEC Electronics Italiana S.R.L. 
Tel:5709108. Telex:315355 NEC EIT I. 


NEC Hong Kong Limited 
Tel:0-242-824/7. Telex:84561 HK NEC Hx. 

Taipe!l Branch: Tel:02-522-4192, 522-4258. 
Telex:22372 HK NEC TP. 


NEC Singapore Pte. Ltd. 
Tel:4819881. Telex: NECSIN RS 39726. 
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The Lanier Pocket Caddy II" Lightweight. Rugged. Reliable. 
t works where you work. And it’s backed by service second 
to none. High technology? Absolutely. Lanier is now part of | 
Harris Corporation, a world 
leader in Information 
Technology. Call us at 
800-241-1706. Or send the 
reolt) presen (exeray 


- FOR YOUR INFORMATION, 
NE'RE NOW PART OF HARRIS. 


“In Georgia call 404-321-1244 collect 


Lanier, a sttesty Company—Thought Proce4 
»_ For more information on the Lanier Pocket 
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Los Gatos, Calif. 
hough six years have passed 
since data-base machines began 

appearing, at least a few more years 

will go by before they will be wide- 
spread. Some analysts doubt that 
makers of data-base machines will 
ever have a heyday, but others in the 
industry, such as David Britton, 
president of Britton Lee Inc., inter- 
pret a number of signs as evidence 
that the market is coming together. 

While awaiting the boom it ex- 
pects, Britton’s firm is living com- 
fortably off the 350 intelligent data- 

base machines it has sold since 1981. 

Over the last 12 months, its sales 

have hit $16.5 million. ““We’re very 

profitable. We’re among the best per- 
formers,” Britton remarks. 

Britton Lee’s fortunes recently 
climbed a couple of rungs when Mit- 
subishi Corp., Tokyo, purchased 





200,000 shares of its stock for $2 
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BRITTON LEE FORTIFIES POSITION 
IN DORMANT DATA-BASE MARKET 


million. Almost simultaneously, Brit- 
ton Lee disclosed its plans to go pub- 
lic with an initial offering of 1.8 mil- 
lion shares of stock. | 

Analysts believe several things 
must be in place before the data-base 
machine can proliferate. “Its for- 
tunes are tied to local-area_net- 
works,” says Ann L. Morley, a mar- 
ket analyst with International Data 
Corp., Framingham, Mass. 

To at least some extent, Britton 
agrees. ‘““We need to break down bar- 
riers between vertical applications,” 
such as data processing, manufactur- 
ing, and finance, he says. If all of a 
firm’s data is handled by one system, 
a separate hardware and software 
system dedicated to filing, retrieving, 
and analyzing data can become an 
attractive alternative to host-resident 
software. With its own central pro- 
cessing unit, it doesn’t have to com- 
pete with other packages running on 
a host, and it can take 
over the data-base 
burden. 

Britton Lee’s IDM 
line accommodates 
multiple mainframe, 
minicomputer, or mi- 
crocomputer hosts. At 
the low end is the 
IDM-PC, which sells 
for about $60,000 in a 
configuration that han- 
dles 24 users. The 
IDM 500/1 supports 
up to 4,000 users on 
64 hosts, with a capac- 
ity of over 10 giga- 
bytes. Buyers are typi- 
cally Fortune 500 
companies and include 


Optimistic. The market for 
data-base machines, such 
as Britton Lee’s IDM line, is 
about to take off, maintains 
Britton Lee’s president Da- 
vid Britton. The firm, which 
has sold some stock to Mit- 
subishi, plans to go public. 







Happy. “We're very profitable,” says a confi- 
dent David Britton, president of Britton Lee. 


AT&T (which has purchased 44 
models), 3M, Motorola, the Boston 
Globe, and Digital Equipment. 

Big battle. Vendors such as Brit- 
ton Lee are battling entrenched soft- 
ware data-base vendors, such as IBM 
Corp. and Cullinet Software Inc. 
[ElectronicsWeek, Nov. 12, 1984, p. 
59]. Another task Britton Lee faces, 
analysts agree, is convincing people 
they can safely put all their eggs in 
one data-base machine. To Morley, 
it’s “a pretty scary thing” for a com- 
pany to purchase such a crucial com- 
ponent of data processing from a 
firm other than its main hardware or 
software supplier. 

Another reason Britton Lee’s IDM 
has not yet gained a stronger foot- 
hold is because it doesn’t offer 
enough software to enable it to suit a 
variety of applications, analysts say. 
“Britton Lee meets price-perfor- 
mance requirements for a narrow 
segment of the market,” states Curt 
Monash, a vice president with Paine 
Webber Mitchell Hutchins Inc., New 
York. Aware of the problem, Britton 
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Circle 96 on reader service card 


ver notice how some people always seem to have 
the right answer? No matter what the situation, they 
always seem to be a step ahead. 
And they’re successful...the first in line to lead an 
important project...the first in line for a promotion. 
It’s erainl not magic. Usually it’s a combination of 
hard work, eeatas, guts and desire. 
It probably means they read ElectronicsWeek... 
regularly. 
ElectronicsWeek has helped propel many a manager 
and engineer to the front line...to the “leading edge”’ of 
the industry. And just as we've been providing many 
of your colleagues with the right information, the 
important information-when they need it most—so 
too can we provide it for you. 


Every week an ElectronicsWeek subscriber receives an 
issue crammed with the latest information on new 
products, developments, concerns and trends in the 
worldwide electronics industry. 


When you become a subscriber, we'll supply you with 
the intelligence you need to make the big decision, or 
the every day decision to further your career and reap 
profits for your company. For a taste, just browse 
through the issue you're holding. 


But, you really don’t have to believe us. Just ask the 
person who’s always a step ahead. 


To become a subscriber, just complete and mail the 
insert card in this magazine. If subscription card is 
missing, write: Circulation Manager, ElectronicsWeek, 
P.O. Box 511, Hightstown, N.J. 08520. 


ElectronicsWeek ee 
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Sliding Sensor 
MCR-175-1R (ABA) 
Reader 


Two new models expand SRD’s family of NEURON 
magnetic card readers to meet any type of need. 
The motor-drive MTM-290-3A-0101 Reader/Writer 
features automatic card feed for maximum speed, 
ease and reliability. Extra high economy and depend- 
ability are yours in the new manual MCR-191-1R 
Reader. 

NEURON units incorporate advanced SRD technology. 
Innovative design and electronics assure superior 
cost-performance. Each surprisingly low cost model 
provides compact, lightweight handling ease. Power 
requirements are minimal. NEURON performance 
quality has been amply proven worldwide in diverse 
applications. 

Write for full details on SRD’s wide NEURON mag- 
netic card reader/writer family. It’s a sure way to 
upgrade cost-efficiency. 


S R DCORPORATION 


SRD USA Office Marume Bldg., 3-7-16 
2250 E. Imperial Highway, lwamoto-cho, 

Suite 252, Chiyodaku, Tokyo 101, Japan 
EL Segundo, CA 90245-350° Tel: (06) 863-0051 

Tel: 213/417-5114 Fax: (03) 866-7486 

Telex: 664474 SECIMP Telex: 265-5008 SRD CO J 
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Changes also expected in interconnection, processing, and architectures 





: 


hough they may disagree on many subjects, 
one thing that memory designers and 
company executives at many leading semicon- 
ductor manufacturers do agree on is that n- 
MOS is running out of steam as a workable 
memory technology. In dynamic random-ac- 
cess memories, the 256-K level seems to be the 
limit. At the 1-Mb and 4-Mb levels, CMOS 
will be the process of choice. In high-speed 
static RAMs, the transition point is at the 4-to- 
16-K level; in medium-speed SRAMs, at the 
16-to-64-K range; in masked read-only memo- 
ries, 1-to-4-Mb; for erasable programmable 
ROMs, 512-K-to-1-Mb; and in _ electrically 
erasable PROMs, at the 32-to-64-K level. 
Engineers and corporate officials at firms 
such as National Semiconductor, Intel, Ad- 
vanced Micro Devices, Lattice Semiconductor, 
Exel Microelectronics, Seeq Technology, Tri- 
star Semiconductor, Cypress Semiconductor, 
and Hitachi view certain other memory trends 
as inevitable. Among these are: 
a The rapid replacement of traditional metal 
or polysilicon interconnection schemes with 


O 
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as cell sizes shrink (by Bernard Conrad Cole 
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ones using more exotic materials as cell geom- 
etries approach 1 pm. 

= Increasing attention to three-dimensional, 
or vertical, processing, to further increase the 
density of memory chips as the photolitho- 
graphic limit below 1 wm is approached. 

=» A continuing trend toward segmentation, 
with a variety of architectures, refresh modes, 
and addressing schemes as the size of the 
memory market in general grows. 

In addition, there will be a continuing seg- 
mentation of memory types: SRAMs will 
adopt more of the characteristics of DRAMs, 
while DRAMs with on-chip refresh—what are 
known as pseudo-static or integrated RAMs 
(iRAMs)—will take over applications belong- 
ing to traditional SRAMs. 

“What is most remarkable about the memo- 
ry market today is the speed with which it is 
shifting to CMOS technology, despite the fact 
that there is no overriding technology require- 
ment for the shift, except in high-speed static 
RAMs,” says Bill Johnston, applications man- 
ager at Tristar Semiconductor, Santa Clara, 
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‘““However, if there is some sort of 
technological breakthrough, allowing 
development of a one-transistor eras- 
able cell, a 1-Mb EEPROM is not 
unreasonable,” says Young of Exel. 

For greater densities, a shift to 
submicron design rules will be neces- 
sary. With 0.7-~m rules, says Pash- 
ley, 4-Mb DRAMsS are achievable, as 
are six-transistor 256-K and 1-Mb 
SRAMs, 1- to 4-Mb EEPROMs and 
8- to 16-Mb EPROMs. Many of the 
designers also agree that as circuit 
geometries approach the submicron 
range, the use of CMOS alone will 
not be enough. It will also be necessary, among other 
things, to increase cell capacitance and use more exotic 
interconnection materials. 

“Such techniques, together with 0.5- to 1.0-~m design 
rules, will be enough to get us to about 4 Mb in DRAMs 
and perhaps 1 Mb in SRAMs, but beyond that we may 
have to start looking at three-dimensional design tech- 
niques,” says Pashley. 

As memory densities increase, alpha-particle radiation 
becomes increasingly significant, as it discharges the ca- 
pacitors on storage cells and bit lines as well as on the 
sense nodes of the sense amplifiers. Thus it is necessary 
somehow to increase the storage cells’ capacitance 
enough to offset that reduced by electron pairs generated 
by alpha particles. 








EPROMs 


Increasing stored charge 


In 256-K n-MOS DRAMs and in CMOS memories 
beyond 1 Mb, most designers suggest that to increase the 
stored charge it will be necessary to use insulators with a 
dielectric constant higher than that of silicon dioxide. 
“Silicon nitride is generally accepted as the most viable 
alternative,” says Grewall of National, which is employ- 
ing this technique in its triple-polysilicon 256-K n-MOS 
DRAMs. “First of all, it stores about 50% more charge, 
and secondly, the nitride can be sandwiched between 
oxide layers. This makes it easier to incorporate into 
existing processes.” 

According to Pashley, however, such an alternative 
will be implemented industry-wide only when absolutely 
necessary, as it does require more complex processing. 
“Moreover, there are a number of questions as to its 
reliability and reproducibility compared to silicon diox- 
ide,’ he says. 

A better alternative, some designers suggest, is tanta- 
lum pentoxide, which is not significantly more complex 
than silicon nitride to process. But with five times Si0,’s 
permitivity, tantalum pentoxide offers much more payoff 
for the same amount of development effort. 

“Fortunately, the stored-charge problem is less critical 
in CMOS memories, especially those which employ epi- 
taxial layers to reduce silicon-controlled-rectifier latchup, 
a problem that is endemic to CMOS circuits,” says Pash- 
ley. 

“For the same die area, CMOS DRAMS have signifi- 
cantly more Vcc-to-Vss capacitance than their n-MOS 
counterparts, due to the presence of the well-to-sub- 
strate capacitance.” In addition to its uses as an anti- 
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Design rules 
Type of memory 


6-transistor SRAMs . 


4-transistorSRAMs | 
DRAMs 


EEPROMs — 












TABLE 1: CMOS MEMORY DENSITY TRENDS 


256 Kb-1 Mb (1987/1988) 1 Mb-4 Mb (1988/1990) 


1 Mb (1984) 


latchup mechanism, the use of an epitaxial layer en- 
hances this capacitance as the depth of the well 
approaches the thickness of the epitaxial layer. “At the 
normal supply voltage of 5 V,” says Grewall, “the ca- 
pacitance can as much as double.” 

At higher memory densities, as cell sizes get smaller 
and arrays much larger, interconnections occupy a 
greater percentage of the circuit. To reduce die size, a 
major effort is under way at most memory makers to 
make the lines narrower and thinner, as well as to stack 
more interconnection levels. “The problem is that as 
lines get thinner and longer, interconnection resistances 
increase and time delays stretch out,” says Arun Ka- 
mat, product marketing manager for AMD’s Advanced 
Technology Division, Sunnyvale, Calif. 

For the bit lines, most designers expect aluminum to 
remain the material of choice, at least down to 1-~m 
geometries. Below that, copper and silicon doping of the 
aluminum will be necessary to mitigate migration and 
contact problems. Below 1 pm, tungsten is the material 
of choice. For word lines, the alternatives, says Intel’s 
Pashley, are the traditional polysilicon refractories, sili- 
cides, or polysilicon silicide composites, called 
polycides. | 

“At the 256-K level, polysilicon is largely ruled out 
because of the high sheet resistances involved,” says 
Pashley. “Refractory metals would be ideal, with sheet 
resistances almost an order of magnitude lower than 
polysilicon, and will obviously be needed at the 4-Mb 
DRAM and 1-Mb SRAM levels. But a lot of work is 
needed on the deposition techniques involved.” 










4—16 Mb (1986/1987) 


Polycides or silicides necessary 


Most 256-K DRAMS and 64-K SRAMs are being 
manufactured with word lines fabricated using polycides 
or silicides, with one eighth to one quarter the sheet 
resistance. At the 1-Mb level, virtually every memory 
manufacturer interviewed agreed that either polycides or 
silicides will be absolutely necessary. 

“While the sheet resistance is not quite as low as 
refractory metal, the trade-off is in the fact that the 
processing is compatible with existing processes, which 
reduces the effect on cost and yield,” says Pashley. He 
points out that the first step in forming a polycide is to 
deposit polysilicon. 

As memory chips in general move beyond the megabit 
level, most designers reluctantly admit that it will be 
necessary to think about vertical processing by stacking 
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tion to being perpendicular to a bur- 
ied depletion-mode device, is also in 
the same well. This technique offers 
not only improved density but also a 
significant increase in the resistance 
to the degrading effects of alpha-par- 
ticle bombardment. A second experi- 
mental approach stacks n- and p- 
channel devices one above the other, 
utilizing a single gate to provide con- 
trol of both devices. 

The hallmark of the DRAM mar- 
ketplace as it enters the megabit 
range is segmentation and diversity: 
in markets, in process technologies, 
in architecture, in input/output alter- 
natives, and in access modes. ““There 
has always been this sort of diversity 
as memories moved to new density 
levels, but usually things sorted 
themselves out as one or two compa- 
nies established market dominance 
and set de facto standards,” says 
Johnston of Tristar. 

The current generation of n-MOS 
64-K DRAMs is expected to peak in 
1985, when the market value will ap- 
proach $2.5 billion, according to Pat Brooks, DRAM 
marketing manager at Intel. Most observers forecast the 
peak for 256-K parts to occur around 1988, with peak- 
year revenues of about $5.6 billion. As production of 
256-K DRAMS expands, most company executives ex- 
pect it to drive continued growth in the entire DRAM 
market. By 1989, the entire DRAM market worldwide is 
expected to be $9.2 billion, compared with about $3.4 
billion in 1984. Brooks says the market is expected to 
triple in the next five years, primarily because of 256-K 
DRAMs. As a result, DRAMs will actually increase 
their dominance of the worldwide market for MOS ICs 
(Table 2). 

“Even though the cost of partici- 
pation in the memory market is ex- 
pected to grow anywhere from four 
to eight times as density increases, 
companies can still target very specif- 
ic segments and make a substantial 
profit,” says Bill DeMatteis, director 
of strategic marketing at AMD. 
“Just a 5% portion of the expected 
256-K DRAM market in 1988, for 
example, would provide revenues of 
around $250 million to $275 
million.” 

With these kinds of numbers, it is 
no longer necessary to go after a ma- 
jor portion of the pie. A small slice 
for most companies is more than ad- 

| equate, says Young of Exel. 

As a number of new categories of 
products based on memories has 
emerged, the nature of the market 
has changed. Among the new cate- 
gories, says Brooks, are product 
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3. Silicon sandwiches. By using conventional bulk-silicon transistors as the foundation, and 
forming lower-performance transistors on top of them, researchers hope to increase the 
storage capacity of both DRAMS and SRAMS without increasing the silicon area required. 


types such as portable and personal computers, engineer- 
ing and desktop work stations, computer-aided-design, 
-engineering, and -manufacturing systems, and special- 
ized applications such as graphics and robotics. “With 
the emergence of megabit DRAMs, a whole range of 
artificial-intelligence applications opens up for personal 
computers,” he says. “The main stumbling block to their 
implementation on small computer systems has been not 
so much the lack of capability of the CPU but the 
amount of memory available.” 

Megabit DRAMs will also increase the size limits of 
software programs available on personal computers. In- 
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4. Silicon on insulator. In order to reduce the space required by the dioxide insulation used be- 
tween standard transistors on a chip, a buried insulating layer is placed between the bulk 
silicon and the active silicon from which the transistors are fabricated. 
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prove to be economical in 
microprocessor and micro- 
controller applications that 
do not require large 
amounts of memory—situa- 
tions where external refresh 
circuitry is ponderous and 
not effectively amortized. 

Many company execu- 
tives interviewed believe the 
iRAM, which is essentially 
a DRAM with on-chip re- 
fresh logic, may break the 
domination of this portion 
of the market by the Japa- 
nese. Currently supplied 
only by Intel in an n-MOS 
16-K-by-8-bit configuration, 
the iRAM has caught the 
eye of many companies, 
which prefer this alternative 
in CMOS because it pairs 
the advantages of the 
SRAM’s easy system inter- 
face with the higher density 
and lower cost per bit of 
DRAMs. 

Although complicated in- 
ternally, the 1RAM uses a 
simple external interface 
just slightly different from 
that of an SRAM, says 
Huffman. In many applica- 
tions where slow SRAMs 
have traditionally been 
used, he says, the iRAM 
concept offers a lower-cost, 
higher-density alternative to 
the slow static RAM. 

“Indeed, the 1RAM con- 
cept seems to be coming to 
the forefront as a viable, 
cost-effective alternative to 
the use of both DRAMs | 
and slow SRAMs in systems which have smaller RAM 
requirements,” Turiff says. “Such a device also seems to 
be an attractive storage alternative in computer periph- 
eral devices, telecommunications products, and office 
automation equipment.” 


EEPROMs lagging 


Although introduced before EPROMs, EEPROMs lag 
behind by nearly two generations, having reached the 32- 
K and 64-K levels only within the last few months. The 
slow move toward higher densities is due to initial limita- 
tions placed on chip design by multiple power supplies 
and the size of the nitride oxide or floating-gate struc- 
tures, as well as the high programming voltages required, 
says Bruce McCormick, Intel’s programmable-memory 
marketing manager. In addition, EEPROM cells need at 
least two transistors and require two to five times more 
silicon than EPROM cells. 

Despite this, he says, the EEPROM market is growing 
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5. High-performance SRAMs. High- 
density CMOS static RAMs, which 
have densities as high as 64 kb and 
access times in the range of 35 to 50 
ns, have been manufactured by Lat- 
tice Semiconductor, as exemplified in 
their SR64E4/SR64K4. 


at a 70% to 75% annual rate. 
If the trend continues, total 
sales of EEPROMS are expect- 
ed to climb from under $100 
million in 1983 to over $1 bil- 
lion in 1988. For this kind of 
growth, at least two things 
have to occur, says Michael 
Ares of Seeq Technology Inc., 
San Jose: standardization and 
higher density. 

“One reason other memories 
have evolved and their markets 
have grown is that they are 
able to benefit from a standard 
28-pin package,” says McCor- 
mick. “By comparison, EE- 
PROM manufacturers continue 
to use a variety of packaging 
schemes and pin config- 
urations,”” he noted. 

To increase density, most 
companies are looking for ways 
to scale the programming cell 
as well as various merged tran- 
sistor structures. One promis- 
ing approach, devised by To- 
shiba Corp., Kawasaki, Japan, 
involves the use of a dual-gate 
FET, where the address-selec- 
tion transistor is eliminated 
from the individual cells. 

Considerable work remains 
to be done, however, says Ex- 
el’s Young. Until the problems 
of density and standardization 
are solved, most EEPROM manufacturers are focusing 
on three ways to spur market demand, and to expand the 
number and types of applications. One way is to reduce 
the read-access time of EEPROMs. By combining high- 
speed SRAM circuit techniques and CMOS technology, 
32-K EEPROMs with access times in the 45-to-55-ns 
range are possible (Fig. 6). 

According to Young, the best available MOS ROMs, 
EPROMs, and EEPROMs have access times around 150 
ns or more, which limits them to relatively slow micro- 
processor applications or forces introduction of wait 
states into systems designed with high-speed micro- 
processors. “By reducing the access time to 45 to 55 ns, 
applications previously available only to fast SRAMs and 
bipolar PROMs open up, including high-speed control 
store in industrial and process control, graphics displays, 
and array-processor systems,” he says. 

A second trend is to design EEPROMs with more 
intelligence: on-chip features to simplify systems design 
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7. Smart and simple. On-chip features of this 150-ns, 64-K 
EEPROM by Exel are intended to simplify system design 
and reduce overhead. These include latches, timers, page- 
mode circuitry, and power-up, power-down, and power- 
noise protection. 


split between the two process technologies. 

“At 1 Mb and above, CMOS will be the only 
process used in EPROMs,” predicts Young. Al- 
though not a primary objective for high-perfor- 
mance applications, he says, CMOS will substan- 
tially lower EPROM power dissipation, allowing 
such chips to be delivered in plastic packages 
without reliability problems, which is important 
if high-density OTPs are to become a reality. 


ROM market trends 


Despite increased competition in many mar- 
kets from EPROM-based OTPs, the read-only 
market is still growing at a fairly respectable 
rate, from $625 million in 1984 to about $1.85 
billion in 1989. Although at least half a dozen 
companies—Mostek, Motorola, and several Jap- 
anese firms—have introduced 1-Mb masked 
ROMs in both n-MOS and CMOS, with access 
times ranging from 150 to about 250 ns, the 
fastest-growing portion is in the lower-density 
256-K, sub-100-ns range, where the aim is to 
simplify the interfacing to microprocessors by 
eliminating wait states and thus permit faster 
program execution. 

Solid State Scientific Inc., Willow Grove, Pa., 
has just introduced a family of 75-ns 256-K 
CMOS ROMs. These, says Charles Hochstedler, 
director of product marketing, will open up a 
wide range of applications previously not open 
to this memory technology, including telecom- 
munications systems, automobiles, and military 
electronics systems. 

In telecommunications, such fast ROMs will 
allow manufacturers of mobile cellular radios to 
reduce radio size, weight, and power consump- 
tion, he says. The chips will also have a significant 1m- 
pact on new voice-and-data PBX switching systems, 
since manufacturers will now be able to put more operat- 
ing features and speed into user sets while keeping sys- 
tem size small. 

Automobile manufacturers can use these fast ROMs to 
get more capability and speed from a single microproces- 
sor, says Hochstedler, all within the power consumption, 
physical size, and high temperature restraints imposed on 
circuits designed into automobiles. The combination of 
speed, density, and low power built into the new CMOS 
256-K ROMs, he says, will also improve the performance 
of on-board military aircraft computers, and in missile 
targeting, navigation, and secure communications 
systems. 

The erosion of the traditional applications for ROMs 
by less dense UV EPROM-based OTPs can be prevented 
only by a substantial increase in their density, says Exel’s 
Young. “By this I mean not just 1-Mb or even 4-Mb 
devices, but by something approaching 8 to 16 Mb.” 

This is due to the fact that even one bit failure out of a 


ElectronicsWeek/ November 26, 1984 





| 
| 





million can render such a part useless. As a result, many 
manufacturers are considering building in 100% redun- 
dancy to handle all bit failures. “In other words, in order 
to get a 1-Mb ROM with no errors, you need a 2-Mb 
array,” he says. | 

One alternative is to add electronic error-checking and 
correction circuitry directly onto the memory chip. How- 
ever, this increases the chip size by almost 20% and 
increases access time by a similar percentage, he says. 

A third technique is to combine ROM and EEPROM 
on the same chip. An example of this sort of approach is 
the Combined ROM and Electrically Erasable Memory 
(CREEM) chip from Motorola Inc., Schaumberg, IIl., in 
which the smaller EEPROM array acts like a reprogram- 
mable page replacement to the larger ROM array. 
‘Whatever the approach, something is necessary in order 
to prevent further erosion of the ROM market by other 
programmable alternatives,” says Young. LI 





Bernard Conrad Cole is an editorial consultant and free- 
lance technical writer in Berkeley, Calif. 


61 


INDUSTRIAL 


ACOUSTIC 
MICROSCOPES 
SPOT IC FLAWS 








Ultrasound from 10 MHz to 3 GHz checks out integrated circuits, chip 


capacitors, and hybrid assemblies by Jom Adams 


Ac: microscopes give makers of chip capacitors 
and hybrid microelectronic circuits the ability to test 
chips for internal defects—such as voids, cracks, and 
improper lead bonds—quickly and _ nondestructively. 
Their magnification capabilities, ranging from 7x _ to 
400, resemble those of more common light micro- 
scopes but offer the advantage of extreme sensitivity to 
internal discontinuities, both in light-transparent and 
light-opaque materials. Acoustic microscopes create im- 
ages using ultrasound, a form of mechanical energy that 
is not a part of the electromagnetic spectrum. 

Images created by ultrasound used to be limited to 
cumbersome applications that provided very low resolu- 
tion. The C-scan (see ‘Basic approaches to acoustic im- 
aging,” p. 64), hospital scanners, and naval sonar are 
among the examples of such early ultrasound applica- 
tions. In recent years, advances in the supporting tech- 
nology such as lasers and 
signal-processing chips have 
led to a more sophisticated 
class of instruments—the 
acoustic microscope. 

Although acoustic micro- 
scopes can image a wide 
range of materials, their ap- 
plications mostly involve mi- 
croelectronic components, 
where the need for integrity 
of materials is acute. Within 
these materials, the tech- 
nique reveals such discontin- 
uities as intended interfaces, 
as well as material imperfec- 


1. Looking within. Inside a scan- 
ning-laser acoustic microscope 
(SLAM) is an ultrasonic transducer 
producing uniform plane waves 
beamed through the sample under 
test. Distortion of the ultrasound 
waves produces an acoustic pic- 
ture of the sample’s interior. 
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tions such as cracks, delamination, or foreign matter 
accumulations. Acoustic microscopes generally use ultra- 
sound ranging from 10 MHz to 3 GHz, although no 
single microscope covers the entire range. The lower 
frequencies can penetrate relatively thick materials; un- 
der ideal circumstances, 10-MHz ultrasound will pene- 
trate 6 in. of aluminum and produce an image. At the 
other end of the scale, 1-GHz ultrasound will penetrate 
only 25 wm or so of the same material. 


Better resolution 


The higher frequencies provide better resolution, how- 
ever. At the highest ones, acoustic microscopes can in 
theory provide better resolution than light microscopes. 
The problem is that relatively few 25-wm-thick materials 
need inspection, though the surface and near-surface fea- 
tures of silicon chips have attracted some interest. The 
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2. Spotting defects. A transmis- 
sion acoustic micrograph of the 
bonded leads on the hybrid micro- 
circuit’s surface reveals that most 
of the lead bonds are dark, mean- 
ing that they contain delamina- 
tions. The lighter lead bonds indi- 
cate a good bond. 


lower frequencies, which 
provide lower resolution but 
far more penetration, have 
the advantage of yielding 
quick and accurate informa- 
tion about a sample’s inter- 
nal structure. 

The application possibili- 
ties inspired researchers to 
develop two kinds of acous- 
tic microscopes, generally 
known as SLAMs $$ and 
SAMs. The SLAM—scan- 
ning-laser acoustic micro- 
scope—operates over the 
frequency range of 10 to 500 MHz, the low and middle 
portions of acoustic frequencies. Made by Sonoscan, Ben- 
senville, Ill., it is the only acoustic microscope that has 
enjoyed commercial success. 

SAMs—scanning acoustic microscopes, produced by 
Olympus Corp., New Hyde Park, N.Y.; Leitz Inc., Rock- 
leigh, N.J.; and Honda Co., Toyoshi, Japan—usually op- 
erate at higher frequencies, up to 3 GHz, for improved 
resolution. Although SAM appplications are now more 
limited, they are gaining acceptance fairly rapidly. The 
difference between a SAM and a SLAM involves more 
than just a laser. A SLAM is a through-transmission 
instrument that can image fairly large specimens. SAMs 
are reflection instruments and penetrate much _ less 
deeply. 

A SLAM is a fairly large piece of equipment (Fig. 1). 
Recessed into its stage is an ultrasonic transducer, which 
produces uniform plane waves. Ultrasound generated by 
it is beamed upward through the sample on stage. 

Because air does not transmit ultrasound, SLAMs and 
all other acoustic microscopes use water or some other 
fluid as a coupling agent for transmission. First, a few 
drops are placed on the transducer. The sample is put in 
place with a few drops of water on top of it. Over this 
goes a special cover slip—a rectangle of optically trans- 
parent plastic with a thin mirror of gold on its bottom. 

As the ultrasound is beamed upward, it is differentially 
attenuated while passing though the sample. Some re- 
gions of the sample transmit much of the ultrasound, 
others less; still other regions—those with air gaps, for 
example—transmit none at all. 

When the ultrasound reaches the cover slip’s mirror 
surface, pressure slightly distorts the surface. The intensi- 
ty of the arriving ultrasound determines the degree of 
that distortion, so that, in effect, the gold layer has an 
acoustic picture of the sample’s interior. 

The next step in the process is to detect this picture. 
Aimed from above, a scanning helium-neon laser scans a 
rectangular area of the gold layer 30 times per second. 
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When the laser is reflected, the slope of the distortion 
changes its spatial-reflection angle minutely. A photodi- 
ode converts the laser’s intensity into 1.2 million signals 
per second. With further processing, the electrical signals 
produce a visible acoustic image on a cathode-ray tube. 
The acoustic images that appear on the SLAM’s CRT 
are real-time, magnified, acoustic views of the sample’s 
internal features. This type of image meets the needs of 
electronics-component and microelectronics manufactur- 
ers concerned about the integrity of integrated circuits, 
capacitors, and other hybrid components. The samples to 
be tested need no special preparation for imaging, and an 
image can typically be obtained in a minute or less. 


Revealing flaws 


In sheer numbers, ceramic chip capacitors are current- 
ly the SLAM’s most important application. Several man- 
ufacturers have purchased SLAMs to image capacitors, 
and Sonoscan has established a discrete-capacitor-testing 
service. The SLAM can even image terminated and en- 
capsulated capacitors. 

Because ceramic capacitors have a multilayer construc- 
tion, they are susceptible to internal delamination and to 
other internal defects—voids and cracks, for example. 
Such flaws escape visual detection. More important, ca- 
pacitors afflicted with them can pass burn-in and electri- 
cal tests, which may not be severe enough to cause 
immediate failure. Eventually, thermal stress makes the 
capacitors break down. 

SLAMs are also being used extensively in tape auto- 
mated bonding, a technique that may replace traditional 
wire-bonders in many applications. In TAB, a continuous 
tape holds leads in position, and they are bonded simul- 
taneously to the chip. Every lead has an inner and outer 
lead bond, each representing a location that should have 
no internal interface. Lead bonds are difficult to inspect, 
especially on high-density chips, which may have more 
than 200 leads. By using a SLAM to image the bonds, 
unintended gaps between the lead and the bond pad, or 
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Opportunities in Orlando For VLSI 
Product and Process Engineers 


Start-up the world’s newest, 
most exciting, high-volume VLSI 
manufacturing facility. 


AT&T Technology Systems is 
seeking experienced MOS Pro- 
duct and Process Engineers. 
Candidates should have at least 
a BS in Electrical/Mechanical/ 
Chemical Engineering anda 
minimum 2-5 years experience 
in Photolithography, Plasma/RIE, 
LPCVD, Diffusion, Metal Deposi- 
tion, or CMOS/NMOS product 
background. 


Our Orlando facility is current- 
ly under construction to 
manufacture the technology of 
tomorrow. Orlando offers you 
the unique opportunity to 
participate in the start-up, con- 
struction, planning and daily 
operation of a new semiconduc- 
tor facility. 


If you are interested in becom- 
ing a member of our MOS 
Engineering Team, we invite you 
to send your resume and salary 
requirements to: 


Marybeth Glynn 
Department Chief 

Human Resources 

AT&T Technology Systems 
2400 Sand Lake Rad.-E 
Orlando, FL 32809 


AN EQUAL OPPORTUNITY EMPLOYER 


Atal 


Technology Systems 
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SMART CARD 
LETS IBM PC 
CONTROL MOTORS 








NEW 
PRODUCTS 


Indexer has its own 8085 processor to unload a host of tasks such as | 


controlling velocity, acceleration, and distance traveled [J by Steve Zollo 


" Caaueaeons on the growing use of IBM Corp. Person- 
al Computers on the factory floor, Compumotor 
Corp. is introducing a complete motion controller that 
plugs into the PC. The PC21 Motor Controller is de- 
signed to control a single motor by issuing motion-direct- 
ing pulses. 

The PC21 indexer allows direct control of Compumo- 
tor’s line of microstepping motors and drivers and may 
also be used to operate dc servo amplifiers with full 
closed-loop control. According to Joseph Pavlat, ad- 
vanced development manager for the company, the PC21 
indexer fits with the company’s philosophy of making 
motion control a computer peripheral. 

Thanks to an on-board 8085 microprocessor, the PC21 
unburdens the PC’s microprocessor from a substantial 
load. The indexer relieves the host of the tasks of con- 
trolling velocity, distance, and linear-acceleration param- 
eters as well as monitoring end-of-travel limit switches. 
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All velocity, acceleration, and distance parameters are 
given to the motor controller in ASCII characters repre- 
senting the number of pulses per second, per second’, 
and the like. This allows the PC21 to control motors of 
virtually any resolution. 

The indexer accepts high-level commands from the PC 
at its own address on the PC bus, so the engineer can use 
multiple indexer cards in the PC or in an expansion 
chassis. Simple motion commands will speed up or slow 
down the motor and driver, and simultaneously maintain 
positive control over distance. 

A list of up to 300 commands may be assembled and 
stored in the PC21 indexer. The commands may later be 
executed in response to a command from the PC or an 
external signal. With the external triggering capability, 
complex sequences of moves can be executed while the 
PC attends to supervisory tasks. 

The indexer supports motor positioning in absolute or 
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WHEN TOTAL PERFORMANCE IS THE ONLY OPTION. 


The IBM PC-Compatible Zenith Z-100 PC’s. 


Total performance. It’s a must for United Press International, in reporting 
news that changes the face of the world. And for you, in handling information 
that changes the face of your business. 

The IBM PC-compatible Zenith Z-100 PC’s deliver that total performance, 
with enhanced features that include greater internal expandability. Storage 
that can expand up to 11 megabytes. The ability to run virtually all IBM PC 
software. A detached keyboard with a “smarter” key layout. And much more. 

When total performance is the only option for you, call 1-800-842-9000, 
ext. 1, for your free Z-100 PC information kit and the name of your nearest 
Zenith Data Systems dealer. 


-EMITH | data 
systems 


THE QUALITY GOES IN BEFORE THE NAME GOES ON. 
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Desktop Z-150 PC 


© 1984, Zenith Data Systems For the Zenith Data Systems dealer nearest you, call 1-800-842-9000. Ext. | 
Circle 71 on reader service card 












Someone who deals 
in nanoseconds a 
shouldn’t wait a week for | 
their ElectronicsWeek. | 


In the electronics industry, you can’t afford to wait a week to get information. 
By that time, some new revolutionary technology may have been introduced. 

Now you need your own copy of ElectronicsWeek to guarantee that you get 
the latest up-to-date information. 

Being buried in the middle of a routing slip makes it tough to stay on top of 
the electronics industry. That’s why you need your own copy of ElectronicsWeek. 
Don’t wait another second. Fill out the subscription card now. If there is no 

subscription card, please write to: ElectronicsWeek, CN 807, Martinsville, 

NJ 08836 or call toll-free 800-257-9402 ext. 14 (in New Jersey, 

call collect 609-426-5330 ext. 14). Outside U.S., 

please write to: Subscription Dept., European 

Circulation Center, Maidenhead SL6 ZQL, England. 
Get time on your side for a change. 
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100 pieces. The 300-ns, 350-ns, and 450-ns parts sell for 
$26.10, $23.10, and $21.45 each, respectively, in like 
quantities. All are available now. 

Exel Microelectronics Inc., 2150 Commerce Dr., San Jose, Calif. 
95131. Phone (408) 942-0500 [Circle 345] 


64-K EPROM bows 
in CHMOS II-E process 
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The 27C64 64-K erasable programmable read-only mem- 
ory is Intel’s first EPROM based on its high-performance 
CMOS II-E process. The company claims that the 
CHMOS technology combines the performance of 
HMOS and the low-power chracteristics of CMOS to 
give designers semiconductors that offer superior perfor- 
mance, high densities, and low power requirements. 
Moreover, CHMOS II-E uses unique epitaxial processing 
for maximum protection against latch-up problems com- 
monly associated with traditional CMOS technology. 
With an access speed of 200 ns, the 27C64 is well 
suited for lower-powered equipment such as transport- 
able computers, communications equipment, and remote 
data-acquisition instruments. Programming support for 
the EPROM is the same as for Intel’s 2764A HMOS 
EPROM. The part sells for $25.60 in lots of 10,000. 
Other speeds are available. 
Intel Corp., Literature Dept., W-42, 3065 Bowers Ave., Santa 
Clara, Calif. 95051 [Circle 346] 





VMEbus board and controller 
perform image processing 


A high-performance VMEbus-compatible microprocessor 
board and a companion system-controller module and 
input/output transition board are designed for high-speed 
image-processing, communications, and industrial-control 


applications. The MC68010-based microprocessor board 
provides a 4-K-byte cache memory, dual-port dynamic 
random-access memory, and the enhanced 68010 in- 
struction set. 

Designed for multiprocessor applications, the 
MVME120 board comes with either 128-K bytes or 512- 
K bytes of memory. The combination of the 68010, the 
68451 memory-management unit, and the 4-K-byte no- 
wait-state instruction cache allows the user to implement 
virtual machine, virtual I/O, and virtual memory. 

The companion module, the MVMEOSO, provides sys- 
tem control, system utility, and debug and diagnostic 
functions. It implements system functions, such as bus 
arbitration, bus timeout, system clock generation, and 
time-of-day clock, that are required only once in a multi- 
processing system. 

A companion to the system-controller board, the I/O 
transition module (MVME701) is an optional Eurocard- 
format double-high board. It provides industry-standard 





parallel I/O ports along with optional batteries for back- 
up or the time-of-day clock. 

The MVME129 board runs under the VersaDos real- 
time operating system, Release 4.4, to be available in 
the first quarter of 1985. With 128-K bytes of memory, 
the MVME120 board sells for $2,575; the MVME121, 
with 512-K bytes, goes for $4,185. The system-controller 
module is $1,595, and the I/O transition board is $215. 
All are available now. 

Motorola Semiconductor Products Inc., P.O. Box 20912, Phoenix, 
Ariz. 85036. Phone (602) 438-3501 [Circle 348] 


I/O device lets processor 
get data without using host 


A peripheral input/output device for the Mini-MAP ar- 
ray processor, the IOM-1 provides the means to transfer 
data to and from the Mini-MAP without passing through 
the host computer. The IOM-1, which consists of a 
DEC-style hex-size board, provides data-transfer rates up 
to 16 megabytes/s while linking peripherals directly to 
the Mini-MAP for high-performance real-time systems. 

The IOM-1 is a basic digital interface to the Mini- 
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tion and the printing of graphic im- 
ages by allowing users to take advan- 
tage of any added memory on their 
systems, the board also includes the 
company’s SuperDrive random-ac- 
cess-memory disk simulator and Su- 
perSpool print spooler utilities at no 
additional charge. Shipments of Pre- 
view! begin this month. 

AST Reasearch Inc., 2121 Alton Ave., Ir- 
vine, Calif. 92714. 
Phone (714) 863-1333 [Circle 350] 


Card adds four serial ports 
for STD-based computers 


Using two WD2123 Deuce serial in- 
put/output integrated circuits, the 
| SI/O-4 provides four fully configura- 
ble RS-232-C serial communications 
channels on a single STD bus board. 
The baud-rate frequency for each 
channel can be internally selected 
through software, or it can be 
clocked through an external commu- 
nications line. 

The on-board clock generators 
may also be used to clock external 
devices. The board’s four channels 
may operate individually at baud 
rates up to 19.2 kb/s. 

The board has a diagnostic local 
loop-back mode and double buffering 
of data. In addition, the SI/O-4 uses 
a 60-pin header connector to provide 
high-reliability mass-terminated con- 
nection to four standard DB25-type 
RS-232-C connectors. Available 30 
days after ordering, the boards are 
priced at $285 apiece. 

Computer Dynamics Inc., 105 S. Main St., 
Greer, S.C. 29651. 


Phone (803) 877-7471 [Circle 351] 


$395 function generator 
reaches 2.1 MHz in 7 ranges 


With a frequency span of 0.002 Hz 
to 2.1 MHz in seven overlapping 
ranges, the model 20 function gener- 
ator uses an external transformer- 
battery charger to operate directly 
from the line. In addition, it can op- 
erate internally from nickel cadmium 
batteries. 

Each multiplier provides a 1,000:1 
frequency range, and the frequency 
may be either set with the calibrated 
dial, externally modulated, or swept 
over the three decades available per 
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Our Series 802 ‘‘Lo-Rise’’ socket has all the 
features you want... at a very competitive 
price. A consistent low insertion force. Dual 
face-wiping contacts. A closed bottom to 
eliminate solder wicking. A large entry area for 
easy, damage-free insertion of device leads. An 
“‘orientation’’ groove for automatic machine 
loading. End-to-end and side-to-side stackabili- 
ty. 8- to 40-leads. Your choice of three platings 
on phosphor bronze, copper alloy or beryllium 
copper contacts. 


Delivery isn't a problem, either. These sockets 
are in stock, ready to be shipped from the fac- 
tory or from one of our distributor locations 
around the world. We're small enough to give 
your order the special attention it deserves, yet 
large enough to handle any quantity. 


Give us a call and discover just how responsive 
a company can be. Call 219-287-5941. 





Wells Electronics, Inc., 1701 S. Main, South Bend, IN 46613 U.S.A. 


‘‘Metal-to-metal- 
to metal’ contact 
design. Will not 
damage IC leads. 


Top loaded contact. 
Press-fit into housing 
prevents solder wicking. 


a7\ | Oual-taced 
contacts 
ramped in. 
Easily han- 
dies splayed 
leads or off- 
center insertion. 


Low cortact 
resistance 
coupied with 
high retention 
force. 


applica- 
tions. Tin 
or select gold. 


Lt Let PULLER LULU 


i iM 1 


On .100” centers. 
Provides for di 
high density 

packaging. Also | 
machine insertable. 





Circle 77 on reader service card 


CUSTOM AND SEMICUSTOM VLSI: Mf 


SURVIVAL STRATEGIES FOR THE NEW ERA 


Custom and semicustom IC’s have advanced to the 
center of the forum. Are you equipped to meet the 


Challenges of an ever-changing industry? 


Order the official transcript of this seminar, spon- 
sored by Electronics Magazine and Gnostic Concepts 
Inc. for an inside line onthe questions of SURVIVAL. 


Send $150 or your company purchase order to: 


meni 


Electronics Week Books P.O. Box 541 Hightstown, N.J. 08520 
Please allow 4-6 weeks for delivery. Money-back guarantee. 





If you had a mile for every business meet- 
ing you ve flown to, you could be on your 
way to Europe. Australia. Or almost any 
other place your heart desires. Free. 

As long as you’re a member of TWA’s 
Frequent Flight Bonus program. Where 
you can earn free flights to more than 
170 cities throughout the world. Even 
the only around-the-world award. 

And because our program includes 
Eastern and Qantas Airways, you can 
even fly to the Caribbean. New Zealand. 
Or South America. 

We'll upgrade your seat. 
Without upping the price. 
Once you’re a member and have 





flown us for a while, we'll also give you 
a Frequent Flight Bonus Card, which 
entitles you to free upgrades to TWA’s 
roomy business class on our domestic 
widebody flights. 

Fly with us even more and you'll 
get a Gold Privilege Card, which 
upgrades you to business class on 
overseas flights and First Class on 
domestic flights (when available). So 
you can lie back and think about all the 
miles you’re accumulating. 

Enroll now by calling your travel 
agent, TWA or sending in the coupon. 

At TWA, we don't just promise you 
the world. We give it to you. 




















Sait ce ee 


Sign me up for your program and send 
me everything | need. 


Name 


U.S. Addtess 


City 
Sater 


Area code Telephone number. 


Mail to: 
TWA’s Frequent Flight Bonus program 
P.O. Box 767, Murray Hill Station 
New York, NY 10156 


You're going to like us 
TWA-FB-1166-“FAST” 


“SPECIA 
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NATIONAL SOCIETY 
OF PROFESSIONAL 
ENGINEERS 














ow! Re 


Now, for the first time, your advertising message can reach 
all 80,000 members of the NSPE in a single publication—the 
unique, new “Professional Engineering Directory.” Every member 
of NSPE—a group identified by a Gallup poll as a leading force in 
the profession—will be listed and have a copy for ready reference. 


There’s never been a directory like it. 


‘To provide optimum convenience and usefulness to engineers, 
the “Professional Engineering Directory” has the unique distinc- 
tion of being planned and developed by a panel of NSPE engineers 
in cooperation with BellSouth National Publishing, one of the 
country’s most experienced directory publishers with offices in 
Atlanta, Chicago, Dallas, Los Angeles, Miami and New York. 
BellSouth National Publishing is developing a network of marketing 
information tools, including the Regional Industrial Pages (currently 
in Florida, Georgia, Alabama, Tennessee and the Carolinas) and 
an Import/Export Directory for Latin America. 


This could be your last chance to sell the 
cream of the engineering crop. 


Think for a moment what you will miss if you fail to advertise 
in this directory—80,000 members of the NSPE in all five cate- 
gories of practice: private, industry, government, construction and 
education. What's more, copies of this directory will also be sent to 
40,000 specifiers of engineering products and services in such fields 
as architecture, construction, transportation, communications, 
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ALL NSPE 
MEMBERS LISTED | 
INDIVIDUALLY 










significant, new advertising medium. For complete details, write 
or call today. 


ee LLL LIL SS SS SS LS SS LS SS 


| BELLSOUTH NATIONAL PUBLISHING 
P.O. Box 19739, Atlanta, Georgia 30325 

[ Please send me complete details on your new 
| Professional Engineering Directory. 

LJ I would like to join NSPE. C1 I would like to obtain a copy. LK I am interested in advertising. 





NAME TITLE 


SHONE 





FIRM 





PRODUCT OR SPECIALTY 








ge See PR nee eee 


CITY STATE ZIP 12C 


A Dvsion of BellSouth Advertising & Publishing Corporation 


| 

| 

; 

| 

| 

| 

; 

| ADDRESS 
| 

= 


TOLL FREE: 1-800-222-1207 


Inside Georgia, call 
1-800-554-1169. 


81 








Lower 


ol bls 
Ssurface- 
mount 

ost lela m-lare 


assembly 
costs 
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COLCOAT 515 


‘STOPS 


Electrostatic 
Damage 





Protect delicate LSI and IC chips from elec- 
trostatic damage with COLCOAT 515, a uni- 
que, alcohol-based liquid. One application 
of COLCOAT 515 on a chip carrier case 
prevents electrostatic buildup for more than 
two years. It dries quickly to form a tough, 
protective coating. 

Japan's leading electronics makers use 
COLCOAT 515 because of the almost 100% 
perfect protection it affords. The incidence of 
rejection\due to damage from static electrici- 
ty is less than one in a million. Specify 
COLCOAT 515 to ensure the damage-free 
deliveries your customers want. 


ws 
COLCOAT CoO., LTD. 
3-28-1 Omori-nishi, Ota-ku, Tokyo 143, Japan. 
Phone: (03) 762-8526. Telex: 0246-7481 COLCOT J 
Circle 101 on reader service card 





AER A A 


with ZEWE and Allen-Bradley 


With AWI and Allen-Bradley surface-mount technology you 
can reduce surface-mount costs — from the design stage 
all the way through assembly. Plus, with our experience we 
can even help you develop your own assembly capabilities. 
AWI can reduce your surface-mount costs because, with 
our service, you dont need: 

e Costly extra capital equipment 

e Additional facilities 

e Additional employees 

e long expensive learning curves 


AWI is the largest SMT contract design and assembly group 
in the U.S. We provide you with: 

e More experience, over 350 PCBs designed 

e Volume manufacturing, over 68,000 assemblies per month 


~ @ SIPMemory Modules (SRAMS and DRAMS), 64K and 256K bytes. 


For more information on how AWI and Allen-Bradley 
surface-mount technology can save you money, contact 
AWI Sales, 558 Oakmead Parkway, Sunnyvale, CA 94086, 
(408) 720-8860 or your local A-B Electronics sales office. 


ALLEN-BRADLEY Awi 


Partners in surface-mount technology. 










EC-272 


DESIGN TECHNIQUES 
for 
ELECTRONICS ENGINEERS 






Expert guidance at every point in the development of en- 
gineering project-making measurements, interpreting data, 
making calculations, choosing materials, controlling environ- 
ment, laying out and purchasing components, and _ inter- 
connecting them swiftly and accurately. Nearly 300 articles 
from Electronics’ “Engineer’s Notebook,” with more than 500 
diagrams and tables. 










Order your copy today! Send $17.95 to: 






Electronics Magazine Books McGraw-Hill 
1221 Avenue of the Americas OR Int’l Publications Co. 
New York, NY 10020 Attn: ECC 
: McGraw-Hill House 
AV : Maidenhead, Berkshire SL6 2QL 
won 7 England 








Ten-day money-back guarantee. Allow 4 to 6 weeks for delivery. 
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Rise to the top of the heap, 
by putting yourself at 
the top of the list. 


It’s tough getting ahead when you're always getting a week-old ElectronicsWeek. 

Now you can stay on top by receiving your own copy. Timely and up-to-date. 
Addressed to you personally. 

Tired of being one of the last to know what’s happening in the industry? In the ever- 
changing electronics industry, you can’t afford to be left out in the cold. 

Don’t hesitate. Fill out the subscription card now. If there is no subscription 
card, please write to: ElectronicsWeek, CN 807, Martinsville, 
NJ 08836 or call toll-free 800-257-9402 ext. 14 (in New Jersey, 
call collect 609-426-5330 ext. 14). Outside U.S., 
please write to: Subscription Dept., European 
Circulation Center, Maidenhead SL6 ZQL, England. 

Rise to the top of the list. And the vt 

top of the heap. 








|New Literature 





Gainfully employed. These gallium 
arsenide FET amplifiers operate at 
frequencies of 2 to 18 GHz, with 
gains ranging from 7 to 50 dB. Every 
unit listed in this six-page catalog 
has been screened to MIL-STD-883, 
and the enclosures are ruggedized. 
To obtain a free copy, write to the 
Marketing Department, Systron 
Donner Microwave Division, 14844 
Oxnard St., Van Nuys, Calif. 91411, 
or call (818) 786-1760. [Circle reader 
service number 421] 


Not limited to lenses. Edmund Scien- 
tific Co. has expanded its 1984-85 
catalog for industry and education 
from 50 pages of its traditional opti- 
cal offerings to include three pages of 
lasers (featuring Spectra Physics and 
Aerotech lasers) and three pages of 
fiber optics. Specifications, diagrams, 
and explanatory notes accompany 
each optics category. To request the 
catalog, call the manufacturer at 
(609) 547-3488, or write to 101 E. 
Gloucester Pike, Barrington, N.J. 
08007. [Circle 422] 


Look them up. Three bibliogra- 


phies—‘“‘Videotex (vol. 1, 1979- 
1982),” “Robotics (vol. 1, 1980- 
March 1983)’—and “Universal 


Product Code (vol. 1, 1973-1982),” 
have been published by the Technical 
and Education Center of the Graphic 
Arts, Rochester Institute of Technol- 
ogy. These contain abstracts orga- 
nized within the field by topic, and 
reprints of most articles abstracted 
can be ordered. Each bibliography 
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sells for $15. Mail orders should be 
sent to T&E Center Order Depart- 
ment, Rochester Institute of Tech- 
nology, 1 Lomb Memorial Dr., P.O. 
Box 9887, Rochester, N.Y. 14623, or 
call (716) 475-2739. [Circle 429] 


Standard issue. Deutsche Industrie 
Normenausschus, the German Stan- 
dards Institute, located in Berlin, has 
released its 1984 catalogs through a 
U.S. agent. In German industry, over 
36,000 DIN standards apply to more 
than 600 fields, including the electri- 
cal and electronics industries. The 
“English Translations of German 
Standards Catalog 1984” lists over 
3,500 items, all indexed. This catalog 
is available for $16 from Heyden & 
Son, 247 S. 41st St., Philadelphia, 
Pa. 19104. Phone (215) 382-6673. 

[Circle 425] 


Face up to it. Specifications, descrip- 
tions, and applications with diagrams 
appear in this brochure on fiber-optic 
coupler-monitors, multiplexers-de- 
multiplexers, and other fiber-optic in- 
terfaces and components. Copies are 
free from Kaptron Inc., 3460 W. 
Bayshore Rd., Palo Alto, Calif. 
94303; place requests by telephone at 
(415) 493-8008. [Circle 427] 


Superminicomputer survey. The 3210 
superminicomputer’s specifications 
are set forth in a six-page pamphlet 
that gives its history, surveys the sys- 
tems, and lists options for this 32-bit 
computing system. Reliability and 
maintainability are also detailed. 
Copies are available at no charge 
from Perkin-Elmer Data Systems 
Group, 2 Crescent Pl., Oceanport, 
N.J. 07757. Phone (201) 870-4712 or 
(800) 631-2154. [Circle 423] 


Patches aplenty. A 49-page catalog 
that covers patch panels, cords, cable 
assemblies, jacks, adapters, power as- 
semblies, and more is offered to sys- 
tems integrators. Many items meet 
military specifications, and the cata- 
log opens with an eight-page applica- 
tion note. The catalog includes an 
index. This publication is offered by 
Trompeter Electronics Inc., 8936 Co- 
manche Ave., Chatsworth, Calif. 
91311, or call the company at (818) 
882-1020. [Circle 424] 


Make waves. Nine low-, medium-, 
and high-frequency oscilloscopes are 
featured in a brochure that describes 
such capabilities as alternate trigger- 
ing, variable hold-off, and dual time- 
base operation. It includes informa- 
tion on the company’s newest prod- 
uct releases, models LBO-516 (50 
MHz, 2 channels) and LBO-525L 
(100 MHz, 3 channels). For a free 
copy, write to Leader Instruments 
Corp., 380 Oser Ave., Hauppauge, 
N.Y. 11788, or call (800) 645-5104 
(in New York state, [516] 231-6900). 

[Circle 428] 


Hybrid vigor. Six pages in color de- 
scribe this manufacturer’s capabilities 
for designing and building high-fre- 
quency  hybrid-circuit packages. 
These include both thin- and thick- 
film techniques. Photos and descrip- 
tions of typical custom hybrid pack- 
ages are included in the brochure. To 
receive a copy, contact EMC Tech- 
nology Inc., 1971 Old Cuthbert Rd., 
Cherry Hill, N.J. 08034, or call (609) 
429-7800. [Circle 430] 


Shock waves. A four-page brochure 
covers the manufacturer’s line of un- 
derwater and free-field blast-wave 
sensors, a tourmaline shock-wave 
transducer with a rise time of 0.1 ps, 
and other products. The sensors are 
offered in both charge-mode and 
voltage-mode configurations. Call 
PCB Piezotronics Inc. at (716) 684- 
0001 for a free copy, or write to the 
company at 3425 Walden Ave., De- 
pew, N.Y. 14043. [Circle 426] 


* SHGCK AND SLAST WAVE SENSORS 
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NO MEM RY LO S. 


It had to happen. A single chip, non- 
volatile RAM that keeps its head in a crisis. 
The MK48Z02 ZEROPOWER™ RAM from 
Mostek. 

An on-board lithium energy cell keeps 
ZEROPOWER remembering, even in a 
power failure. And this 2K x 8 CMOS mem- 
ory can retain its data for 10 years or more. 

Unlike an E7PROM, the MK48Z02 
needs no support circuitry or peripheral 
logic. That saves space and money. What’s 
more, it gives you write protection unavail- 
able with E7PROMs, with no dormant stage 
during its write cycles. 

And unlike battery-backed-up static 
RAMs, it’s complete in one 24-pin bytewide 
package. No external battery or power fail 
detect circuitry is needed which provides 
additional savings. 

It’s reliable. Competitively priced. And 
if the unthinkable happens, it only means 
your system’s lost power — not its memory. 

But don’t take our word for it. 

Try an evaluation sample, free of charge, 
and prove its superiority to yourself. Write 
and we'll send you an evaluation sample 
package and more information. But hurry — 
quantities are limited. Mostek Corporation, 
1215 W. Crosby Road, MS2205, Carrollton, 
TX 75006, (214) 466-6000. In Europe, (32) 
02/762.18.80. In Japan, 03/496-4221. In the 
Far East (Hong Kong), 5-681157. 


ZEROPOWER is a trademark of Mostek Corporat on. 
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